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XO    XHK 

HON.  JOHN  L.  BEVERIDGE, 

GOVEBNOB  OF  ILLINOIS. 

Sib: 

The  sixth  volome  of  my  report  on  the  Geological  Sarvey  of  Illiuois, 
the  publication  of  which  was  provided  for  by  the  28th  General  Assem- 
bly, is  herewith  sabmitted.  Its  appearance  has  been  delayed  by  causes 
beyond  my  control,  and  mainly  by  the  length  of  time  required  to  engrave 
the  plates  and  map  accompanying  this  volume,  the  work  in  this  instance 
being  assigned  exclusively  to  one  engraving  establishment  instead  of 
being  divided  between  two  or  more,  as  was  done  with  the  preceding 
volume. 

Although  the  PalaBontology  of  the  State  is  by  no  means  completed, 
and  some  departments,  especially  those  of  the  corals  and  bryozoans, 
remain  almost  untouched,  while  many  of  our  most  common  fossils  have 
never  been  fully  illustrated,  and  the  descriptions  even  have  not  been 
published  in  any  work  now  accessible  to  the  general  student,  yet,  in 
consequence  of  the  manifest  desire  on  the  part  of  the  law-making  power 
to  cut  off  all  appropriations  not  deemed  by  them  as  absolutely  neces- 
sary, I  have  not  thought  it  advisable  to  make  any  provision  for  contin- 
uing the  work  beyond  the  publication  of  this  volume,  which  includes 
the  geology  of  all  the  counties  in  the  State  not  heretofore  reported  on. 

Moreover,  important  fact^  are  constantly  being  developed  in  regard 
to  our  coal  resources,  by  experiments  with  the  drill,  and  by  shafts  sunk 
in  various  portions  of  the  Illinois  coal  field,  which  should  be  collated 
and  made  available  for  the  information  of  the  public ;  for  it  is  quite 
impossible  that  a  State  survey  covering  so  large  an  area  as  that  pos- 
sessed by  the  State  of  Illinois,  could  be  carried  on  with  the  detailed 
accuracy  with  which  such  work  is  prosecuted  in  the  older  countries  of 
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Europe,  without  an  expenditure  of  means  far  beyond  any  sum  hitherto 
appropriated  for  scientific  purposes  in  this  State  5  and,  consequently, 

« 

very  much  yet  remains  to  be  learned  in  regard  to  the  distribution  of  our 
coals  and  other  economical  deposits. 

The  lar^e  collection  of  geological  specimens  accumulated  by  the  Sur- 
vey remains  in  the  condition  it  was  left  by  the  fire  in  the  Masonic  Hall 
building,  where  it  was  formerly  kept,  no  proper  place  having  as  yet 
been  provided  for  its  reception,  and  no  provision  made  for  its  preserva- 
tion as  a  State  collection.  Some  disposition  should  be  made  of  this  col- 
lection, either  to  preserve  it  as  the  nucleus  of  a  State  Cabinet  of  Natural 
History,  or  to  dispose  of  it  to  some  scientific  institution  where  it  would 
be  appreciated  and  properly  cared  for. 

In  the  prosecution  of  the  work  I  have  kept  in  view  two  objects  that 
seemed  to  me  of  paramount  importance,  to-wit :  First,  the  development 
of  the  material  resources  of  the  State,  so  far  as  was  possible,  by  mak- 
ing known  whatever  matters  of  economical  importance  the  field  explo- 
rations should  bring  to  light;  and  secondly,  to  bring  out  such  scientific 
results  as  this  rich  and  comparatively  unexplored  field  made  possible, 
so  that  the  State  of  Illinois,  through  its  geological  survey,  might  con- 
tribute something  towards  the  general  stock  of  scientific  knowledge. 

Although  the  scientific  results  brought  out  by  the  survey  may  not  be, 
and  probably  are  not  appreciated  by  our  own  people,  nevertheless  I 
have  the  satisfaction  of  knowing  that  they  are  elsewhere,  and  that  the 
Illinois  Reports  are  esteemed  a  desirable  acquisition  to  all  scientific 
libraries,  both  public  and  private,  and  the  applications  for  this  work 
since  the  distribution  of  the  first  three  volumes,  coming  mainly  from 
individuals  and  institutions  directly  interested  in  scientific  pursuits, 
would  have  consumed  the  entire  edition  published. 

As  the  alleged  reasons  for  withholding  further  appropriations  to  con- 
tinue the  work  were  based  on  the  necessity  of  economy,  and  lest  it  might 
therefore  be  supposed,  by  those  unacquainted  with  the  facts,  that  there 
has  been  an  unnecessary  expenditure  of  money  in  the  prosecution  of 
this  work,  I  deem  it  but  just  to  myself  to  state  in  this  connection  pre- 
cisely the  amount  that  has  been  placed  at  my  disposal  for  carrying  on 

the  Geological  Survey  of  the  State  since  it  has  been  under  my  direc- 
tion. 
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When  the  survey  carae  under  my  control,  in  March,  1858,  the  annual 
appropration  was  $5000  per  annum,  with  an  additional  sum  of  $500  per 
annum  for  topographical  work.  As  the  latter  amount  was  entirely 
inadequate  to  the  accomplishment  of  any  practical  results  in  topo- 
graphy, it  was  expended  mainly  in  the  construction  of  the  State  map 
accompanying  this  volume,  and  in  drawing  such  county  maps  as  the 
prosecution  of  the  work  rendered  necessary,  so  that  the  first  named 
sum  was  all  the  available  means  at  command  to  pay  the  salaries  of 
myself  and  my  assistants  in  geology  and  palaeontology,  for  chemical 
work  and  chemicals,  and  the  traveling  and  incidental  expenses  of  the 
survey.  This  appropriation  continued  until  the  adoption  of  the  new 
constitution  in  1872,  when  by  a  provision  in  that  Instrument  it  was 
abolished.  In  addition  to  this  annual  appropriation,  the  twenty-fifth 
General  Assembly  made  a  special  appropriation  of  $10,000  per  annum 
for  two  years  to  complete  the  field  work,  and  five  or  six  additional 
assistants  were  employed  for  that  time,  and  the  sum  so  appropriated 
was  exclusively  devoted  to  this  department  of  the  survey. 

After  the  ex])iration  of  the  regular  annual  appropriation  in  1872,  by 
the  constitutional  provision  above  referred  to,  the  twenty-seventh  Gen- 
eral Assembly  appropriated  the  sum  of  $2000  to  defray  the  entire 
expense  of  the  Survey  for  one  year,  and  the  succeeding  General  Assem- 
bly approi)riated  the  sum  of  $3000  per  annum  for  two  years  to  defray 
the  salary  of  myself  and  assistant  including  office  and  traveling 
expenses,  and  $1500  to  pay  the  cost  of  the  drawings  required  to  illns. 
trate  this  volume.  This  appropiiation  expired  on  the  30th  day  of  June, 
last.  The  two  first  volumes  of  my  report  were  published  in  1866,  the 
third  in  1868,  the  fourth  in  1870,  the  fifth  in  1872,  and  the  sixth  in  1875, 
this  latter  volume  having  been  delayed  nearly  a  year  by  causes  already 
alluded  to.  These  six  volumes,  averaging  about  550  pages  each  and  con- 
taining 175  full  page  plates  besides  numerous  wood  cuts,  were  brought 
out  in  about  nine  years  on  the  appropriations  above  specified.  From 
these  facts  and  figures  those  best  qualified  to  judge  can  determine,  for 
themselves,  whether  or  not  the  Geological  Survey  of  Illinois  has  been 
conducted  with  due  regard  to  economy. 

In  taking  leave  of  a  work  which  I  have  had  so  long  in  charge,  and  to 
which  I  have  devoted  the  best  years  of  my  life,  I  can  but  express  my 


VI  LETTER  TO  THE   GOVERNOR, 

grateful  acknowledgments  to  the  many  good  and  trae  friends  of  the 
Sarvey  in  various  portions  of  the  State,  through  whose  influence  and 
encouragement  the  work  has  been  brought  so  near  to  a  final  completion, 
and  more  especially  to  those  eminent  eastern  scientists,  Prof.  Henby,  of 
the  Smithsonian  Institution,  Prof.  Dana,  of  New  Haven,  and  the 
lamented  Agassiz,  for  the  loan  of  rare  scientific  books  from  the  exten- 
sive libraries  under  their  control,  and  for  their  personal  influence  and 
assistance  freely  manifested  in  various  ways,  by  which  the  best  interests 
of  the  Survey  have  been  greatly  promoted. 
I  have  the  honor  to  be 

Your  obedient  servant, 

A.  H.  WORTHEN. 
Spbingfibld,  III.,  flfep*.,  1875. 
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CHAPTER  I. 

COAL    MEASURES. 

The  coal  area  within  the  bonndaries  of  the  State  of  Illinois  may  be 
safely  estimated,  in  round  nnmbers,  at  aboat  35,000  sqaare  miles,  an  area 
nearly  three  times  as  great  as  that  of  Pennsylvania  or  Ohio,  and  equal 
to  one- fifth  of  the  productive  coal  fields  of  the  United  States,  throwing 
out  of  the  account  the  lignite  basins  of  the  western  Territories.  A  line 
drawn  from  Hampton,  in  Bock  Island  county,  to  the  junction  of  the 
Kankakee  and  Iroquois  rivers,  would  define  approximately  the  northern 
line  of  the  Illinois  coal  field ;  but  from  the  junction  of  these  streams  the 
boundary  line  deflects  south  to  the  vicinity  of  Ghatsworth,  in  Livingston 
county,  and  thence  eastwardly  to  the  Indiana  line.  All  the  area  south  of 
the  line  above  designated,  except  a  narrow  belt  along  the  Mississippi 
to  the  mouth  of  the  Ohio,  and  up  the  latter  stream  to  Battery  Bock,  is 
underlaid  by  the  Coal  Measures,  and  nearly  all  the  counties  within  the 
above  described  boundary  have  afforded  some  coal,  although  in  several 
of  them  the  coal  lies  too  deep  below  the  surface  to  be  available  without 
a  heavier  expenditure  of  capital  than  the  present  demand  for  fuel 
would  seem  to  warrant. 

The  Coal  Measures  attain  an  aggregate  thickness  of  about  fourteen 
hundred  feet,  and  may  be  properly  divided  into  upper  and  lower  meas- 
ures, taking  as  a  line  of  demarcation  the  limestone  of  Shoal  creek  and 
Garlinville,  a  tough  brownish-gray  rock  that  is  so  persistent  in  its  litho- 
logical  characters  and  development  as  to  make  it  a  conspicuous  horizon 
in  tracing  the  detailed  stratification  of  the  Coal  Measures.  This  lime- 
stone overlays  a  thin  coal  often  only  three  or  four  inches  in  thickness, 
but  locally  becoming  from  eighteen  inches  to  two  feet  or  more,  as  in  the 
vicinity  of  Highland,  in  Madison  county,  where  it  has  been  worked  in 
a  limited  way  for  many  years.  Above  this  limestone  there  is  some 
seven  hundred  feet  of  strata  belonging  to  the  upper  measures,  inclos- 
ing six  or  seven  seams  of  coal  that  range  in  thickness  from  six  inches 
to  three  feet,  but  none  of  them  attaining  to  the  thickness  of  those  in 
the  lower  measures.  In  Europe  a  coal  seam  eleven  or  twelve  inches  thick 
is  considered  of  sufScient  value  to  be  worked  in  the  usual  way  by 
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andergronnd  drifting,  bat  in  this  conntry  seamA  of  less  than  dghteea 
inches  are  generally  neglected,  except  when  they  can  be  worked  by 
stripping  the  coal  along  the  outcrop  of  the  seam. 

The  following  detailed*  section  has  been  constructed  from  the  most 
satisfactory  ontcrops  examined  in  yarions  portions  of  the  State,  and  is 
given  as  an  approximately  correct  description  of  the  most  important 
strata  recognized  in  the  progress  of  the  Geological  Sorvey.  They  are 
numbered  from  the  bottom  upward  and  may  be  briefly  described  in 
detail  as  follows,  commencing  with  the  highest  beds  of  the  upper  meas- 
ures as  they  were  found  developed  in  Effingham  and  some  of  the  adja- 
cent counties.  The  best  exposures  of  these  upper  coals  and  associated 
strata  were  found  on  the  upper  course  of  the  Kaskaskia  and  its  tributa- 
ries, and  to  the  east  and  south-east  including  the  counties  acyacent  to 
the  Wabash  river,  from  Clark  county  on  the  north  to  the  south  line  of 
White  county,  where  the  limestone  separating  the  upper  and  lower 
measures  is  found  outcropping  at  New  Haven,  on  the  lower  Wabash : 

Ft    In. 
Ko.  95i    The  highest  strata  reoognised  Ip  the  dletriet  above  described  was  fonod  by  Mr. 

Broadhead,  in  Effingham  oonnty,  and  consists  of  sandstone  and  sandy  shale,  upper 

part  gray,  middle  brown,  with  ftagments  of  fossil  plants 90 

Ko.  M    mtaminons  shales  and  septaria,  with  PUurot&maria  ^KarulatOt  Bpiri/tr  piano-ton- 

««n»,  Bhynehondki  otagentUt  NauUlut  oeeidmUalUf  Jf./«rrati»,  etc 6 

KcW.    Dark  dayshales 4 

17o.  99.  Dark  ash-brown  shaly  and  nodular  limestone,  containing  MyaUfM  tub-quadrata^ 
Atieukpeeten  oeddenUiUit  B^Urophon  Jfon^/breioniM,  JBdmondia,  Leda^  Maerodon^ 

etc I       « 

No.  91.    Blue  and  olive  shales 5 

No.  90.    Gray  sandstones  and  sandyshales 96 

No.  80.    Thin  coal 6 

No. 88.    Fireclay 5 

No.  87.    Bnif  sandstone j 19 

No.  86.  Clay  shale  with  bands  of  fossiliferons  iron  ore  containing  Ltda  hetla-striata,  AttarieUa 
twm,  ifucula  vmtrieota,  Spir\f«r  pUmo-convtxiu^  OhontUs  Flemingfii^  MyoHna  nUh 
quadratOt  Maerocheihu  inhabUUf  Pleurotomaria  ChrayviUmtiit  BeUerophon  Mont- 

/orHantUt  B,  earlnmariM,  ainii  Or^oeeroi  Ruthentie 85 

Na  85.    Bituminous  shales  and  pyritiferoua  limestone  with  argUlaoeous  shales  containing 

silidons  wood 9 

No.  84.    Gray  pyritiferons  sandstone SO  to  40 

Na83.    Shales  with  fticoids 40 

No.  89.    Gray  limestone  with  FutuKna  eyhndriea  f  Athyrit  tultUUek,  JSpirifer  eamerattu,  8. 

j>Iano-eonMrti«,  etc 4  to  8 

No.  81.    Calcareous  shales  with  Orthit  eat^Hmarict  and  ProdtLChu  longitpintu  very  abundant  . .    1       6 
No.  80.    Coal  No.  16,  Nelson's  coal  in  Bfflngham,  and  the  coal  on  the  Embarras.  in  Coles  Co..  1  to  3 

No. 79.    Fire  clay 1  to3 

No.  78.    Sandstone  and  shales 80  to  90 

No.  77.    Bituminous  shale. 9 

No.  76.    Coal  No:  15. 'melby  cool'* ItoS 

No. 75.    Fireclay 9 to 9 

No.  74.    Buff  limestone L 4 

No.  73.    Sandstone  and  shales 15  to  SO 

No.  79.    Shales  partly  calcareous 10  to  15 

No.  71.  Calcareo-Utnminons  shales  passing  into  shelly  bituminous  limestone,  fossils  abun- 
dant, Etwmphalm  tub-rugonu^  ChoneUs  Flemingii^  Produettu  eo*taiui^  P,  longis- 
j»iniM,  HemipronUet  enuttM,  Retxia  punetulifera^  Lopkophyttum  pn^erum,  Ortho- 
oerag  Buthmuitt  Britoerinut  typieut,  Zeacrinua  f  mvcrotpimut,  and  Ptripriatit 
9mnieirettlahM 9  to  4 


■ip 
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Ft.    In. 

No.  70.    GoiaNo.H*'Pai»ooia'* 1       6 

No.  09.    Fire  clay  and  clay  shale 3  to  5 

No.  68.    Calcareona  sandatone 8  to  5 

No.  67.    Samdstone  and  aandy  shale : SO 

No.  66.    Shaly  limestone  vith  fossils  similar  to  those  of  the  bed  below 4 

No.  65.  Hard  gray  limestone  containing  8yntrida»ma  hemipUeata,  MtehUa  ttriato-eoHaUit 
Spirt/er  eam^raiut,  8.  UnsodM,  Spiriferina  KmUuckentit,  AthyrU  tubtOita,  IVrs- 
bralula  bovident,  Sem^itronitaeraBnu,  ProductutUmffitpintu^  P.  MttotiM,  Stsnopora 

UpidodendrcidUf  LophophyUum  prolif^rum,  Polypora^  SynodadiOf  eto 5to95 

No.64.    Shales 6 

No.63.    Goal  No.  13 1  to  1       6 

No.  69.  Bitnminoas  end  argtllaceons  shales  locally  fossiliferons,  containing  Pfettrotomoria 
tpfuendatOt  P-  tahulata,  P.  OrayuUUnsit,  Maeroehmlut  inhabUit.  QMiatUst  glabulo- 
«iw«  OrUuKeriu  Ru^entit,  JMUrophon  earbonariuM,  Leda  beUa-ttriata,  L.  Ouwii,  Xu- 
cuia  ventrieota,  AttartsUa  vera,  Buomphahu  tub-rugonu,  Poiyphimoptit  per-aouia 

and  OonvUnia «. 6  to  8 

No.  61.    Sandstones  and  sandy  shales 75  to  85 

No.  60.  Dark  shaly  limestone  and  calcareons  shales  with  RemiproniUt  enunu,  Aihyrii  tub- 
tUita,  Spirifer  eameratut,  Spiriferina  Kentuekeruis,  Synodadia  Kfsriolw,  Produetui 

punetatut,  P.  Prattenianut,  P. eottatus,  P.  lonffitpinut^  eto 8to4 

No.50.    CoalNo.lS 6inohestol       6 

No.  58.    Shales 10 

No.  57.    Gray  or  ball  limestone,  partly  shaly,  with  Produettu  yebrateensU,  P.  UmgiapinuSt 

Spiri/er  camerahu,  Spiriferina  KentuekenHSt  Synodadia  Mariotw,  Polyportk,  eto. 5  to  90 

No.56.    Bitaminoofl  shale,  locally  fossiliferons 9to4 

No.55.    CoalNcU Itol       6 

No.  54.    Arenaceous  and  argillaoeons  shales 35  to  40 

No.  53.  Calcareo-bitnminons  shales  containing  BeUerophon  oarbonaritu,  Pleurotomaria  tphcB- 
rulaia,  Productiu  2on(|Purp»ntw,  Ohonetss  VemeuiUanui^  and  LophophyUum  prot{f- 

erum. 9  to  3       6 

No.  59.    Coal  No.  10 7  inches  to  3       6 

No.  51.    Fireclay lto4 

No.  50.    Sandy  shales  and  brown  sandstone 4  to  8 

No.  40.    Band  of  e<me  in  eons  replaced  in  White  connty  at  Carmi  by  a  band  of  brown  iron  ore 

filled  with  a  minnte  bivalve  shell,  probably  a  pMufofiia 9 

No.  48.    Aigillaceons  shales  with  flattened  iron  stones 90 

No.  47.  Dark  ash-gray  or  chocolate  colored  calcareona  sandstones  with  AvieuIopeeUn  ooeidon- 
talig,  Pfoduetue  NebraeoenHe,  P.  PratUmianus,  Ifyaiina  tub-quadrata,  M,  SwaUovi, 
EuMwphalue  tub-rugonu.  Pinna  per-aeuta,  Avioula  longiepina,  Meehttta  ttriato-eot- 

tola, BdUrophon ertutut,  etc 9  toS 

This  bed  ontcrops  in  the  bed  of  the  creek  in  the  sonth  part  of  the  town  of  Carmi, 
in  White  connty,  and  also  a  mile  and  a  half  north  of  New  Haven,  at  Mr.  Murphy's 
place  In  the  south-east  part  of  Clark  county,  at  the  old  Joliif  mill  site  on  Crooked 
creek  in  Clinton  county,  and  was  penetrated  in  the  shaft  at  Centralia,  at  a  depth 
of  about  a  hundred  feet  from  the  surface. 

No.  46.    Sandy  shales  and  sandstone 30  to  60 

No.  45.  Hard  brownish-gray  limestone  of  Shoal  creek,  Carlinville  and  New  Haven,  and  the 
recognized  boundary  line  between  the  upper  and  lower  measures.  Loeally  the 
upper  layers  are  shaly  and  contain  numerous  fossils,  among  which  are  Produetut 
longiepinut,  Spirifer  eamtratut,  8p.  Kneatut,  8p.  plano-oonvexut,  TerebrahUa  bovi- 
dent,  IthynchoneUa  otagontit,  Betzia  punetul^era,  Aihyrit  tubtUita^  OhoneUt  vario- 

lata  t  Hemipronitet  eraetut,  Platyottoma  Peoritnte^  OhonophyUum,  eto 4  to  7 

No.  44.    Oreenish-drab  and  blue  shales 4  to   6 

No.  43.^Bituminous  shale • 

No.  49.    Blue  shale,  with  flattoned  concretions  of  iron 8  to  10 

No.  41.    Coal,  No.  » 4^   9 

No.  40.    Fire-clay ^  *o  * 

No.  30.    Sandy  shales  and  sandstone 35  to  65 
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Ft    In. 

Ko.  38.    CftlMreo-bttamlnons  shale,  pMsing  lootlly  Into  mi  arf^llaoeons  limeiitone  abonndiBg 

in  fossilB,  among  Tvhich  the  following  are  the  moet  common :  Ltda  bdla  ttriaUi, 
Niietdu  MnfnAMO,  Attartslla  vera,  A.  variea,  BeUerophoncarbonarius,  B.  Montforti- 
anttf,  B.  percaritvatut,  MaeroehsUut  inhabilU.  M,  pritnigeniw,  M.  ivn(nro«ia, 
Plturotomariatpharndata,  F.  OraifvUUntit,  Froduelua  lon^upmitf,  P,  NtbroMtngit^ 
P.  PnUlmianua,  PMUiptia  Sangamoensit,  P.  teituia,  Polyphtmopwia  per-acuta, 
Orthoeereu  Ruthtntit^  ZM€rinu»  f  mu/oro^inuSt  Sritoerinut  (ypitfiM,  Lophophyttum 

prol^ferum,  etc 8  to  S 

Wo.  37.    Cod^Ko.  8 Ito  9 

Vo.36.    Dark  aah-gray  flre-olay 8io  3 

No.  35,    Kodttlar  ahalo  paasing  locally  into  a  hard  ailioioiu  limestone 3  to  4 

Ko.  34.    Sandy  sbales  and  sandstone 40  to  75 

No.  33.    Dark  ash-gray  siUoioas  limestone  containing  AthfprU  tubtUUa,  Spir^sr  camerahu, 

ChoneteMmeMoU^f  Joints  of  Oritioidta,  etc i  to  7 

N0.3S.    Bitumtnoos shale 1  to  3 

No.  31.    Coal,No.7 8  to   8 

No. 30.    Fireclay 8  to  3 

No.  90.    Sandstone  and  sandy-shale 30  to  SO 

No.  98.  Gray  argillaceous  limestone,  with  the  FutuUna  flgured  in  voL  5,  pi.  98,  flg.  8.  It  Is 
associated  in  Fulton  county  with  JthynehoneUa  Otagennt,  8pir\ferina  Kentueketuit 

and  HemiproniUt  enutua 3 

No.  97.    Laminated  bitaminoas  shale,  with  Linguia  umhonata,  and  Oirdinia  t  fragilU, 9  to  4 

No.  96.    Coal,Ko.6 1|  to  5 

No.95.    Fireclay 1  to  3 

No.  94.    Sandstones  and  shales 95  to  75 

No.  93.    Hani  black  shale,  with  concretions  of  limestone  containing  nnmeroas  fossils,  among 

which  are  ProdueUu  murieatut,  OUnopittha  raduUa,  XautUui^  Orthocertu,  etc. .  1  to  5 

No.98.    Coal.  No.5 4  to  7 

No.91.    Fire-clay Ito  3 

No.  90.    Sandstone  and  sandy  shale 30  to  75 

No.  19.    Bitaminoas  shale  and  argillaceons  limestone 9  to   4 

No.  18.    Coal.  No.  4 9  to  4 

No.  17.    Fire-clay  and  clay  shale 9  to  10 

No.  18.    Sandstone  and  sandy  shale 50  to  75 

No.  15.  Bitaminoas  shale  passing  locally  Into  dark  blue  limestoneand  concretions  of  septaria 
filled  with  fossils,  Oardiofiwrpha  MutourientU,  I^iseina  nitida,  Produetut  mariea- 
tttf,  P.  PratUnianut^  with  two  or  three  small  species  of  QonicMUa  and  KauiUi..^  to  8 

No.  14.    Coal,  No.3 9  to   4 

No.  13.    Fire-clay 1  to  3 

No.  19.    Hard,  tough  steel-gray  limestone  weathering  to  a  rasty-brown  color,  and  containing 

^pififw  cameraUu,  joints  of  Onnoufea,  etc 1^  to  3 

No.  11.    Sandstone  and  silicious  shale 95  to  30 

No.  10.  Blue  clay  shale  filled  with  fossil  plants.  At  Marphysboro,  Colchester  and  on  Mazon 
creek,  in  Grundy  county,  this  shale  contains  ooncretions  of  iron  ore  inclosing 

fossil  plants,  insects,  Crustacea,  etc 9  to  3 

No.   9.    Coal.No.9 9U>   5 

No.   8.    light  gray  fire-day 9  to  3 

No.  7.  Sandstone  and  silicious  shales,  about  fifty  feet  In  thickness,  on  the  northern  and 
western  borders  of  the  coal  field,  but  in  Gallatin  county  attaining  a  thickness  of 

abont  one  hundred  and  forty  feet,  with  some  thin  seams  of  coal 50  to  140 

No.  8.  Dark  argillaceous  limestone,  sometimes  highly  silicious,  and  in  Rock  Island  county 
associated  with  a  band  of  dark  steel-gray  chert,  from  six  inches  to  a  foot  or  more 
in  thickness.  At  some  localities,  as  near  Soaville,  in  Fulton  county,  it  contains 
numerous  fossils,  among  which  are  Spityfer  eameratuit  8.  liiieattu,  8.  opimut, 
NautUiu  oeeidenUUU,  Produetut  PnUtenianui,  P.eottatut,  P.  lutnut,  P.punetattu^ 
MiieroeheUiu,  etc.    Tliis  limestone  is  replaced  in  Southern  Illinois  by  silicious 

shales 3-to   8 

No.  5.  Bituminous  and  silicious  shales  forming  the  roof  of  Coal  No.  1.  In  Gallatin  county 
this  shale  is  generally  silicious,  but  in  the  northern  portion  of  the  State  it  is 
nsually  bituminous,  and  contains  Spirlfer  cameratxu,  Atkyrit  tuhtUUa^  Avieulopec- 
ten,  OrthoeertUt  eio 3  to  8 
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No.   4.    CoaI,Ko.1 l|to  5 

No.  3.    8ilicfou8  iihaly  flre-clay,  oontainlng  iSM^maria  >2coi<lM Sto  3 

No.  2.  Silioioug  shaloB,  with  oonoretioDS  of  carbonate  of  iro  i.  In  Gallatin  county  this  bed 
is  from  sixty  to  seventy  feet  in  thickness,  bat  is  not  fonnd  at  all  in  the  northern 

portion  of  the  State 0  to70 

No.  1.  Coarse  sandstone  or  conglomerate  forming  the  base  of  tiie  Coal  Measnres.  In  the 
soathem  portion  of  the  State  it  is  largely  developed,  with  an  average  thickness  of 
more  than  a  handred  feet,  but  in  the  northern  portion  it  is  seldom  found  attaining 
a  thickness  of  more  than  twenty-five  to  thirty  feet,  and  is  often  wanting  altogether. 
It  appears  at  several  localities  In  Whiteside  county,  as  outliers,  of  considerable 
thickness,  several  miles  beyond  the  present  boundary  of  the  coal  field.  Its  thick- 
ness usually  ranges  fh)m 90  to  110 

Stems  of  Sigillaria  and  Lepidodendron  are  almost  the  only  fossils  it 
affords,  and  even  these  are  seldom  found  in  a  condition  to  be  specifically 
determined. 

The  deepest  shaft  yet  sunk  in  the  State  is  the  one  at  Oentralia,  which 
commences  about  the  horizon  of  coal  !N'o.  11,  and  has  been  carried  down 
to  the  depth  of  576  feet  The  following  is  a  correct  copy  of  the  record 
kept  of  the  thickness  and  general  character  of  the  beds  passed  through 
in  this  shaft,  and  is  inserted  here  for  comparison  with  the  general 
section,  and  with  others  that  may  hereafter  be  sunk  through  the  corre- 
sponding strata  in  other  portions  of  the  State. 

Shctft  at  OmtraUa. 

Ft    In. 
No.   1.    Drift  clay  and  soil , 18 

No.   8.  Boapstone  (clay  shale) IL 

No.   3.  Blueshale 47 

No.   4.  Shale 0       8 

No.   5.  Limestone 1       6 

No.  «.  Coal 0       8 

No.   7.  Blue  shale 94       t 

No.   8.  Soapstone  (clay  shale) 8 

No.  0.  Limestone 5       8 

No.  10.  Hard  sandstone 5 

No.  11.  CoaL 0       9 

No.  18.  Soft  sandstone a.  6 

No.  13.  CoaL /. 0       6 

No.  14.  Sandstone 9       6 

No.  15.  Coal 0       8 

No.  10.  Soapstone  (chiy  shale) 4 

No.  17.  Limestone 9 

No.  18.  Sandstone 19       9 

No.19.  Blnerook I       6 

No.  90.  Fire-clay 9 

No.  Si.  Soapstone  (day  shale) 15       6 

No.  99.  Blueshale 99 

No.  93.  Limestone  (Carllnville  bed) 11 

No.94.  Shale'. 5       6 

No.95.  Coal 0       4 

No.  JW,  Clay  shale 4 

No.  97.  Sandstone 10 

No.  98.  Shale 50 

No.  99.  Limestone 1 

No.  30.  Shale 9 

No.3i.  Soapstone  (clay shale)  3 

No.  39.  Sandstone 94 
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No.  33.  Bine  shale 79 

No.  34.  Coal 1       9 

Ko.39.  Clay  shale 3 

No.  36.  Lime  conglomerate 6 

No.  37.  Light-co  ope<l  shale * 10 

No.  38.  Sandstone 96 

No.  39.  Dark  shale , 43 

No.  49.  Black  slate,  with  carbonate  of  iron 0       6 

No.  41.  Coal 0       H 

Na  43.  Clay  shale,  with  solpharetof  iron 3 

No.  43.  Limestone,  kidney  ore  and  fire^slay  mixed 11 

No.  44.  Sandstone,  with  salphuretof  iron 1 

No.4.'5.  Blackslate , 1 

No.  46.  Fireclay 1       6 

No.  47.  Gray  limestone 8 

No.  48.  Variegated  shale 8 

No.  49.  Coal 9 

No.  50.  limestone 8 

No.  51.  Blue  shale 8 

No.53.  Gray Umcstone 4       6 

No.  53.  Black  shale 3       6 

No.  54.  Gray  limestone 4 

No.  55.  Black  shale 18 

No.  56.  Blaelimstone 7 

No.  57.  Bituminoos  shale 8       6^ 

Na58.  CoaL 7 

Total  depth 576 

'So.  9  of  this  shaft  corresponds  with  So,  47  of  the  general  section,  and 
So,  23  is  probably  the  Carlinville  limestone,  the  equivalent  of  Ko.  45 
of  the  general  section.  This  shaft  is  nearer  the  center  of  the  coal  field 
than  any  other  in  the  State,  and  there  seems  to  be  a  general  increase 
in  the  thickness  of  the  strata  from  the  borders  of  the  coal  field  east- 
wardly,  which  carries  the  lower  seams  to  a  greater  depth  from  the 
surface  than  they  were  supposed  to  be,  judging  only  from  the  exami- 
nations made  at  points  remote  from  the  center  of  the  basin.  In  San- 
gamon and  Macoupin  counties  the  main  coal  is  found  generally  at  a 
depth  of  200  to  240  feet  below  the  Carlinville  limestone,  while  at  Cen- 
tralia  the  first  workable  coal  reached  in  their  shaft  was  373  feet  below 
this  limestone,  though  it  is  quite  possible  that  the  coal  found  there 
belongs  to  a  lower  horizon  than  the  seams  opened  in  the  more  northern 
counties.  The  borings  at  Pana,  Yandalia  and  Decatur  have  not 
reached  any  workable  coal,  so  far  as  reported,  though  the  one  made  at 
the  two  former  points  was  carried  far  enough  to  reach  the  Springfield 
coal,  unless  there  is  a  greater  increase  in  the  thickness  of  the  overlay- 
ing strata  than  could  be  reasonably  anticipated.  The  boring  with  the 
diamond  drill  at  Decatur  was  stopped  from  80  to  100  feet  above  the 
horizon  at  which  the  coal  should  be  found,  and  hence  afforded  no  evi- 
dence in  regard  to  the  development  of  the  main  coals  in  that  county. 
A  single  boring  is,  however,  in  no  case  a  satisfactory  test  as  to  the 
development  of  coal  at  a  given  point,  as  the  drill  might  strike  what  the 


8  COAL  MEASURES. 

and  this  is  also  the  case  with  regard  to  the  character  of  the  formations 
upon  which  the  Goal  Measures  rest  in  the  counties  above  named.  So 
far  as  is  known  at  the  present  time,  no  Devonian  or  Lower  Carbonifer- 
ous rocks  are  known  to  exist  in  these  counties,  and  the  whole  area  east 
of  the  coal  field  is  supposed  to  be  underlaid  by  upper  and^lower  Silu- 
rian strata;  but  it  is  by  no  means  improbable  that  beds  belonging  to  the 
Devonian  or  even  the  Lower  Oarboniferous  may  yet  be  found  in  these 
counties,  as  these  formations  are  known  to  underlay  the  Goal  Measures 
on  the  Upper  Wabash,  in  the  vicinity  of  Williamsport,  in  Indiana,  in 
considerable  force,  and  unless  they  thin  out  rapidly  to  the  northwest- 
ward, should  extend  into  this  State. 


A 


10  GEOLOGY  OF  ILLINOIS- 

The  Qaaternary  system  is  represented  in  this  coanty  by  the  alluvial 
depopits  of  the  river  and  creek  valleys,  the  loess  of  the  Wabash  bluffs, 
the  gravelly ^lays  and  hard  pan  of  the  true  drift,  and  the  underlaying 
stratified  sands  that  are  sometimes  found  immediately  above  the  bed 
rock. 

The  drift  deposits  proper  vary  in  thickness  from  twenty  to  seventy- 
five  feet  or  more,  the  upper  portion  being  usually  a  yellow  gravelly 
clay,  with  local  beds  or  pockets  of  sand.  The  lower  division  is  mainly 
composed  of  a  bluish-gray  hard  pan,  exceedingly  tough  and  hard  to 
penetrate,  usually  impervious  to  water,  and  from  thirty  to  fifty  feet  in 
thickness.  This  is  underlaid  by  a  few  feet  of  sand,  from  which  an 
abundant  supply  of  water  can  be  had  where  it  cannot  be  found  at  a 
higher  level.  A  common  method  of  obtaining  water  on  the  highlands 
in  this  county,  where  a  sufficient  supply  is  not  found  in  the  upper  por- 
tion of  the  drift,  is  to  sink  a  well  into  the  hard  pan,  and  then  bore 
through  that  deposit  to  the  quicksand  below,  when  an  unfailing  sup- 
ply is  usually  obtained.  Bowlders  of  granite,  sienite,  trap,  porphyry, 
quartzite,  etc.,  many  of  them  of  large  size,  are  abundant  in  the  drift 
deposits  of  this  county,  and  nuggets  of  native  copper  and  galena  are 
occasionally  met  with,  having  been  transported  along  with  the  more 
massive  bowlders,  by  the  floating  ice,  which  seems  to  have  been  the 
transporting  agency  of  our  drift  deposits. 

Coal    Measures . 

All  the  rocks  found  in  this  county  belong  to  the  Goal  Measures,  and 
include  all  the  beds  from  the  limestone  that  lies  about  75  feet  above 
coal  No.  7,  to  the  sandstone  above  the  Quarry  creek  limestone,  and 
possibly  coal  No.  14  of  the  general  section.  These  beds  are  all  above 
the  main  workable  coals,  and  although  they  include  a  total  thickness 
of  about  400  feet,  and  the  horizon  of  five  or  six  coal  seams,  yet  none  of 
them  have  been  found  in  this  county  more  than  from  IQ  to  18  inches  in 
thickness.  The  following  general  section  will  serve  to  show  the  relative 
position  and  comparative  thickness  of  Goal  Measures  in  this  county  : 

Ft         In. 

No.    1.  Sandstone,  nowhere  found  well  exposed 30to40f 

Ko.    %.  Qaarry  creek  and  Martinsville  limestone SO  to  30 

Ko.    3.  Shales,  lower  part  bitnminons 10  to  15 

No.    4.  Coal  (No.  14!) , 1 

No.    5.  Shaly  fireclay 2  to    3 

No.    6.  Sandstone  and  shale,  some  hands  oC  iron  carbonate 18  to  20 

No.    7.  Bituminous  shale 1  to    2 

No.    8.  Coal(No.l4f) 1  to    U 

No.    9.  Clay  shale  and  fire  clay 4  to    6 

No.  10.  Cinnamon-brown  limestone /. 3 

No.  11.  CoalOocalf) 0     9 

No.  12.  Sandy  shales  passing  into  massive  sandstone  below 40  to  50 
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No.  13.    Dark  shales  with  nodales  of  arg .  and  fossillferons  limestone 5  to    8 

No.  14.    Hard  black  shale  approaching  cannel  coal 1  to    3 

No.  15.    Evenly  btfdded  sandstone «. 90  to  95 

No.  16.    Greenish  arg.  and  sandy  shales SO  to  40 

No.  17.    Sandstone 8  to  10 

No.  18.    Gray  limestone  (npper  division  of  Livingston  bed) 6  to    8 

No.  10.    Shale  enclosing  a  6  to  10-inch  coal  (No.lSf) 7  to    8 

No.  90.    Limestone,  lower  bed  at  Livingston 7  to    8 

No.  91.    Argillaceous  and  .sandy  shales 30  to  35 

No.  92.    Coal  (No.  11  f) t  to    1 

No.  93.    Brownandgray  sandstones 94 

No.  94.    Shale,  lower  part  bituminoos 85 

No.  95.    Coal,  local *. 0     7 

No.  96.    White  fire  clay 3      6 

No.  97.    Green  day  shale. 3     6 

No.  98.    Shale  and  sandstone 36 

No.  90.    Chocolate-brown  impure  limestone 3  to    4 

No.  30.    Bituminous  shale 3  to    6 

No.  31.    Coal  No.  10 1  to    1     6 

No.  39     Drab  colored  shales 30  to  40 

No.  33.    Compact  brownish-grey  limestone 4  to    5 

This  limestone  is  about  75  to  80  feet  above  the  coal  in  the  shaft  just  across  tiie  river  from  Terre 
Haute,  which  is  No.  7  of  the  Illinois  section,  and  the  intervening  beds  would  give  the  following  con- 
tinuation of  the  section,  if  carried  down  to  the  horizon  of  this  coal ;  but  they  do  not  come  to  the  sur- 
face in  <ylark  county : 

No.  34.    Green,  blue  and  red  clay  shales 10  to  19 

No.  35.    Sandstone 19  to  15 

No.  36     Argillaceous  and  sandy  shales 45  to  50 

No.  37.    Bituminous  shale 1  to    9 

No.  38.    Coal  No.  7 5 

The  coal  afforded  by  this  seam  is  a  rather  soft,  fat,  caking  coal,  of 
fair  average  quality.  The  lower  part  of  the  seam  contains  two  or  three 
partings  of  shale.  This  seam  would  be  the  first  workable  coal  that 
could  be  reached  anywhere  in  Clark  county,  and  its  approximate  depth 
at  any  point  where  it  was  desirable  to  bore  for  it  may  be  determined  by 
reference  to  the  foregoing  general  section.  From  the  horizon  of  the 
Quarry  creek  limestone  to  this  coal  it  would  be  from  350  to  400  feet, 
and  from  the  horizon  of  the  Livingston  limestone  from  250  to  300  feet. 

In  the  north-west  part  of  this  county  several  borings  were  made  for 
oil  during  the  oil  excitement,  some  of  which  were  reported  to  be  over 
900  feet  in  depth ;  but  as  no  accurate  record  seems  to  have  been  kept, 
the  expenditure  resulted  in  no  general  benefit  further  than  to  determine 
that  no  deposit  of  oil  of  any  value  existed  in  the  vicinity  to  the  depth 
penetrated.  The  following  record  of  the  '*  Old  Well,^  or  "  T.  E.  Young 
well,''  was  furnished  to  Prof.  Cox  by  Mr.  Lindset  : 

Ft. 

Soil  and  drift  clay 83 

Hard  pan 30 

Sandstone 90 

Mud  stone  ? 90 

Coal  and  bituminous  shale 3 

Sandstone 81 

Coal 1 

Sandstone. , 5 
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Ft. 
Clay  ahale  (soapatone  so-called) S3 

Black  shale : 9 

Sandstone 19 

Coal 1 

Sandstone 90 

Mud  stone! S 

Hard  rook 1 

Sandstone 52 

314 

The  upper  part  of  this  boring  corresponds  very  well  with  our  general 
section,  except  in  the  absence  of  the  Quarry  creek  limestone,  which 
should  have  been  found  where  they  report  20  feet  of  "  mud  stone,''  but 
whatever  that  may  have  been,  it  seems  hardly  probable  that  such  a 
term  would  be  used  to  designate  a  hard  and  tolerably  pure  limestone. 

This  well  was  tubed  with  gas  pipe  for  some  8  or  10  feet  above  the 
surface,  and  water,  gsTs  and  about  a  half  gallon  of  oil  per  day  was 
discharged.  All  the  wells,  so  far  as  I  could  learn,  discharged  water  at 
the  surface,  showing  that  artesian  water  could  be  readily  obtained  here, 
but  it  was  all  more  or  less  impregnated  with  mineral  matters  and  oil, 
sufficient  to  render  it  unfit  for  common  use.  The  900  foot  well  must 
have  been  carried  quite  through  the  Goal  Measures,  and,  if  an  accurate 
journal  had  been  kept,  the  information  it  would  have  afforded  would 
have  been  of  great  value  to  the  people  of  this,  as  well  as  the  adjacent 
counties.  It  would  have  gone  far  towards  settling  the  question  as  to 
the  number  and  thickness  of  the  workable  coals  for  all  this  portion  of 
the  State,  and  the  depth  at  which  they  could  be  reached  from  certain 
specified  horizons,  as  for  instance,  from  the  base  of  the  Quarry  creek 
or  Livingston  limestones,  or  from  either  one  of  the  thin  coals  of  the  upper 
measures  that  were  passed  through  in  this  boring.  As  it  is,  the  expendi- 
ture was  an  utter  waste  of  capital,  except  in  so  far  as  it  may  have  taught 
those  directly  engaged  in  the  operation  the  folly  of  boring  for  oil  where 
there  was  no  reasonable  expectation  of  finding  it  in  quantities  sufficient 
to  justify  such  an  expenditure  of  time  and  money. 

The  beds  forming  the  upper  part  of  the  general  section  in  this  county 
are  exposed  on  Quarry  creek  south  of  Casey  and  one  mile  and  a  half 
east  of  Martinsville,  on  the  upper  course  of  Hurricane  creek,  and  the 
Blackburn  branch  south-east  of  Parker  prairie.  At  the  quarry  a  mile 
and  a  half  east  of  Martinsville,  the  limestone  is  heavy  bedded,  and  has 
been  extensively  quarried  for  bridge  abutments,  culverts,  etc.,  on  the 
old  National  road.  The  bed  is  not  fully  exposed  here,  and  seems  to  be 
somewhat  thinner  than  at  Quarry  creek,  where  it  probably  attains  its 
maximum  thickness,  but  thins  out  both  to  the  north-east  and  south-west 
from  that  point.  The  upper  part  of  the  bed  is  generally  quite  massive, 
affording  beds  2  feet  or  more  in  thickness,  while  the  lower  beds  are 
thinner,  and  at  the  base  it  becomes,  shaly  and  locally  passes  into  a  green 
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clay  shale  with  thin  plates  and  nodules  of  limestone.  These  shaly 
layers  afiford  many  fine  fossils  in  a  very  perfect  state  of  preservation, 
thongh  they  are  neither  as  numerous  or  as  well  preserved  here  as  at 
the  outcrops  of  this  limestone  in  Edgar  county.  The  most  character- 
istic fossils  of  this  formation  are  Meekella  striatocostataj  Pleurotomaria 
turhiniformisj  and  Platyceras  Nebrascensis^  associated  with  Athyris  mhti- 
litay  Spirifer  cameratus^  8.  Imeatv^j  SpM/erina  Kentuckensia^  Orthis 
carbonariaj  FlatyosUma  Peoriensey  Terebratula  bovidenSj  Chonetea  Ver- 
neuilianuSj  numerous  corals  like  Heliophyllum^  and  large  joints  of 
Crinoidea,  Possibly  the  apparent  thinning  out  of  this  limestone  to  the 
northward  in  this  county  may  be  due  to  surface  erosion,  as  we  nowhere 
saw  the  overlaying  sandstone  in  sitUj  and  Prof.  BbadleT  gives  the 
thickness  of  this  bed  in  Edgar  county  as  about  25  feet,  which  does  not 
indicate  a  very  decided  diminution  of  its  thickness  in  a  north-east- 
wardly  direction. " 

Below  this  limestone,  in  the  vicinity  of  Martinsville,  there  are  partial 
outcrops  of  shale  and  thin  bedded  sandstone,  with  a  thin  coal,  probably 
No.  4  of  the  preceding  section,  and  south-west  of  the  town,  and  about 
three-quarters  of  a  mile  from  it,  there  is  a  partial  outcrop  of  the  lower 
portion  of  the  limestone  in  the  bluft'  on  the  east  side  of  the  North  Fork 
valley,  where  we  obtained  numerous  fossils  belonging  to  this  horizon. 

West  and  north-west  of  Martinsville  no  rocks  are  exi)osed  in  the  blufi's 
of  the  creek  for  some  distance,  but  higher  up  partial  outcrops  of  a  sand- 
stone, probably  overlaying  the  Quarry  creek  limestone,  may  be  found. 

At  Quarry  creek,  about  a  mile  and  a  half  south  of  Casey,  on  sec.  28, 
T.  10,  B.  14,  this  limestone  appears  in  full  force,  and  has  been  exten- 
sively quarried  both  for  building  stone  and  the  manufacture  of  quick- 
lime. It  is  here  a  mottled  gray,  compact  limestone,  locally  brecciated, 
and  partly  in  regular  beds  from  six  inches  to  two  feet  or  more  in 
thickness.  At  least  25  to  30  feet  of  limestone  is  exposed  here,  and  as 
the  overlaying  sandstone  is  not  seen,  its  aggregate  thickness  may  be 
even  more  than  the  above  estimate.  At  its  base  the  limestone  becomes 
thin  bedded  and  shaly,  passing  Into  a  greenish  calcareous  shale  with 
thin  plates  and  nodules  of  limestone,  abounding  in  the  characteristic 
fossils  of  this  horizon.  At  one  point  on  this  creek  a  bed  of  green  shale, 
about  two  feet  in  thickness,  was  found  intercalated  in  the  limestone. 
A  large  amount  of  this  stone  was  quarried  here  for  lime,  for  macada- 
mizing material  and  for  bridge  abutments  on  the  old  National  road,  and 
this  locality  still  furnishes  the  needed  supply  of  lime  and  building  stone 
for  the  surrounding  country. 

At  the  base  of  the  limestone  here  there  is  a  partial  exposure  of 
bituminous  shale  and  a  thin  coal,  probably  representing  the  horizon  of 
No.  4  of  the  preceding  section,  below  which  some  ten  or  twelve  feet  of 
sandy  shale  was  seen. 
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At  Wm.  Howe's  place,  on  sec.  3,  T.  9,  R.  14,  we  foand  the  following 
beds  exposed  below  the  Quarry  creek  limestone : 

Ft 
CUjabale 4  U*    6 

Bltaroinoaa  shale 8 

CoaL 1 

Shaly  fire-clay 8 

Saodatooe  and  shale  with  hands  of  oarb.  ef  Iron 90 

Coal : M 

Clay  shale.  .3  to    6 

Compact brownlsh'(p«y HiuMtone Sto    5 

Black  shale  and  6re-clay  partially  exposed 8  to    3 

Sandy  shale  and  sandstone. 83  to  30 

Both  the  coals  in  the  above  section  have  been  worked  here,  mostly, 
by  stripping  in  the  bed  of  a  small  branch.  The  qaality  of  the  coal  is 
good,  but,  unfortunately  the  seams  are  too  thin  to  be  successfully  worked 
in  a  regular  way.  They  are  the  equivalents  of  the  two  upper  coals  in 
the  general  section  of  the  rocks  of  this  county. 

At  Mrs.  Bbant's  place,  on  sec.  10  of  the  same  township,  we  found  the 
following  section,  which  varies  but  little  from  that  above  given: 

Ft.    In 
Blue  shale. 10 

Bitaminons  sha'.e 1       3 

Coal I 

Fire-clay 8 

Shale  and  sandstone 90 

Bituminous  shale 1 

Coal I       3 

Clay  shale. t 

Brown  limestone :..    3 

Shale  and  sandstone —  95 

Bitnminoas  shale 3  to    4 

Coal : 0       0 

Sandy  shale  and  sandstone. 3C  to  40 

Tumbling  masses  of  the  Quarry  creek  limestone  were  found  here  as 
well  as  at  Mr.  Howe's  place,  immediately  above  the  blue  shale,  at  the 
top  of  the  foregoing  sections,  and  there  is  probably  only  a  few  feet  of 
sandy  shale  or  sandstone  intervening  between  the  limestone  and  the 
upper  shales  of  these  sections.  Considerable  coal  has  been  mined  at 
Mrs.  Bbai^t's  place,  and  these  two  seams  formerly  furnished  the  greater 
portion  of  the  coal  used  by  the  neighboring  blacksmiths.  It  is  a  true 
splint  coal  breaking  freely  into  cuboidal  blocks  two  or  three  inches  in 
thickness,  and  free  from  pyrite.  At  Mr.  Jobbph  Howe's  dwelling  house 
the  limestone  was  found  at  the  bottom  of  his  well,  not  more  than  ten 
to  fifteen  feet  above  the  upper  coal  which  crops  out  near  by. 

On  Hurricane  branch,  commencing  on  sec.  14,  T.  10,  B.  13,  and 

^  extending  down  the  creek  for  a  distance  of  two  miles  or  more,  there 

are  continuous  outcrops  of  sandstone  and  sandy  shales,  No.  12  of  the 

county  section.    The  upper  portion  is  shaly  with  some  thin  bedded 

sandstone,  passing  downward  into  amassive^partly  concretionary  sand- 
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stone  that  forms  bold  cliffs  along  the  banks  of  the  stream  from  20  to  30 
feet  in  hight.  At  the  base  of  this  sandstone  there  is  a  band  of  pebbly 
conglomerate  from  one  to  three  feet  in  thickness,  containing  fragments 
of  fossil  wood  in  a  partially  carbonized  condition,  and  mineral  charcoal. 

The  regularly  bedded  layers  of  this  sandstone  have  been  extensively 
quarried  on  this  creek  for  the  construction  of  culverts  and  bridge  abut- 
ments in  this  vicinity,  and  the  rock  is  found  to  harden  on  exposure  and 
proves  to  be  a  valuable  stone  for  such  uses.  Some  of  the  layers  are  of 
the  proper  thickness  for  flag- stones,  and  from  their  even  bedding  can 
be  readily  quarried  of  the  required  size  and  thickness. 

This  sandstone  is  underlaid  by  an  argillaceous  shale,  and  a  black 
slate  which,  where  first  observed,  was  only  two  or  three  inches  thick, 
but  gradually  increased  down  stream  to  a  thickness  of  about  fifteen 
inches.  The  blue  shale  above  it  contains  concretions  of  argil  laceons 
limestone  with  numerous  fossils,  among  which  were  Pleurotomaria 
spJ^dTulataj  P.  GrayvillensiSj  Aatartella  vera^  Nucula  ventricosa^  Rhyn- 
ohonella  Uatonueformis,  Orthis  carbonariay  and  Lophophyllum  proliferum. 
These  fossils  indicate  the  horizon  of  !No.  13  coal,  and  in  Lawrence, 
White  and  Wabash  counties  wo  find  a  well  defined  coal  seam  associated 
with  a  similar  shale  containing  the  same  group  of  fossils,  but  possibly 
belonging  to  a  somewhat  lower  horizon. 

On  Blackburn  branch,  commencing  on  sec.  24  in  the  same  township, 
and  following  down  the  stream  for  a  mile  and  a  half,  we  have  a  repeti- 
tion of  the  same  beds  of  shale  and  sandstone  seen  on  Hurricane  creek, 
underlaid  by  the  clay  shale  and  black  slate,  Kos.  13  and  14  of  the 
county  section. 

Near  the  center  of  section  4,  T.  9,  B.  12,  the  following  beds  were 
found  on  Joe's  Fork,  above  the  site  of  the  old  Anderson  mill : 

Ft. 
Mamive  sandstone,  the  same  seen  on  Hairioane  creek 25 

Dark  shales  with  nodules  of  arg.  limestone 5  to    8 

Black  shale 1  to    S 

Sandy  shale  and  evenly  bedded  sandstone 90  to  35 

Greenish  colored  sandy  and  arg.  shales '. 35  to  40 

Hard  concretionary  sandstones  with  softer  beds  below 8  to  10 

Gray  sparry  limestone 5 

Shale  with  10  inch  seam  of  coal 8 

Brownish-gray,  hard,  brittle  limestone 7  to    8 

The  above  includes  Nos.  12  to  20  of  the  county  section.  The  lime- 
stones at  the  base  of  the  above  section  are  the  equivalents  of  the 
Livingston  limestones  hereafter  described,  and  they  pass  below  the 
bed  of  the  creek  here  about  a  mile  above  the  old  mill.  The  sandstone 
overlaying  the  upper  limestone  here,  when  evenly  bedded,  is  quarried 
for  building  stone  and  affords  a  very  good  and  durable  material  of  this 
kind  for  common  use.  At  the  mouth  of  Joe's  Fork  the  lower  limestone 
is  partly  below  the  creek  bed,  the  upper  four  feet  only  being  visible, 
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and  above  it  we  find  clay  sbale  2  feet,  coal  10  inches,  shale  5  to  6 
feet,  succeeded  by  the  upper  limestone  which  is  here  only  three  or  four 
feet  thick.  The  upper  limestone  at  the  outcrop  here  is  thinly  and 
unevenly  bedded  and  weathers  to  a  rusty  brown  color.  The  lower  lime- 
stone is  more  heavily  bedded,  but  splits  to  fragments  on  exposure  to 
Irost  and  moisture.  It  is  of  a  mottled-gray  color  when  freshly  broken, 
but  weathers  to  a  yellowish-brown.  Fossils  were  not  abundant  in  either 
bed,  but  the  lower  afforded  a  few  specimens  of  Athyris  subtilitaj  a  coral 
like  Heliophyllumy  Productus  eostatiiSj  and  Terehratula  bovidens. 

At  Mr,  Spanglbb's  place,  on  sec.  12,  in  Melrose  township  (T.  9, 
B.  12),  a  hard,  brittle,  gray  limestone  outcrops  on  a  branch  of  Mill  creek. 
The  bed  is  about  eight  feet  in  thickness  here,  and  is  underlaid  by  a  few 
feet  of  partly  bituminous  shale  and  a  thin  coal  from  six  to  eight  inches 
thick.  This  is  probably  the  same  as  the  upper  limestone  at  the  old 
Anderson  mill,  or  No.  18  of  the  county  section.  The  rock  has  been 
quarried  here  for  lime,  and  is  said  to  yield  a  fair  article. 

On  sec.  5,  T.  9,  B.  10,  Prof.  Cox  reports  the  following  section  : 

Ft    In. 
Covered  slop .' SO 

Gray  shale  and  sbaly  sandstone 10 

Limestone 4 

Gray  foBsiliferoos  shale 0       6 

Coal  (impure) 6  in.  to,  1 

Black  flre-olay 0       6 

Gray  shale  to  the  bed  of  the  creek 9 

The  fossils  observed  here  in  the  shale  below  the  limestone  were  Pro- 
ductus PraUenianv>8j  P.  seniireticulatua  f  P.  punctatuSy  Clwnetes  me^olobaj 
tSpirifer  cameratus^  Athyris  suhtilita,  Lophophyllum  proUferumj  and  Mya- 
Una  peruatfomiis.  The  limestone  and  coal  of  this  locality  probably 
belong  to  Kos.  10  and  11  of  the  county  section. 

At  the  railroad  bridge  north-west  of  Livingston  the  following  section 
may  be  seen : 

Ft.    In. 
Gray  sparry  limestone ■ 7 

Blue  shale 6 

Gray  limestone,  heavy  bedded 8 

Sandstone  and  sandy  shale 30  to  40 

Thin  coal  (reported) 0        6 

The  upper  bed  of  limestone  (No.  18  of  the  county  section,)  is  traversed 
by  veins  of  calcite  and  brown  ferruginous  streaks,  that  give  the  rock  a 
mottled  appearance  when  freshly  broken.  The  upper  layer  of  the  lower 
bed  is  about  thirty  inches  thick,  and  is  a  tough,  compact,  gray  rock, 
that  breaks  with  an  even  surface  and  has  a  slightly  granular  or  seini- 
oolitic  appearance.  The  lower  part  of  this  bed  is  a  mottled-gray  fine 
grained  limestone,  and  breaks  with  a  more  or  less  couchoidal  fracture. 
The  fossils  found  in  the  liincstoiie  here  were  Athyris  suhiilita^  Productus 
costatusj  P.  N'ebrascensisj  Pinna  per-acuta^  Spirifer  cameratusy  8.  piano- 
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convexu8  and  joints  of  Crinoidea.  The  upper  division  of  this  limestone 
thins  out  entirely  about  a  mile  above  the  bridge,  and  passes  into  a  green 
shale  like  that  by  which  the  limestones  are  separated.  The  following 
section  is  seen  about  one  mile  above  the  railroad  bridge  in  the  creek 
bluffs  and  adjacent  hill  tops : 

Xtm 

Coveied  dope,  with  tumbling  niaascs  of  QoArry  creek  limestone 90 

SancUtone,  upper  part  massire,  with  shaly  beds  below. 40  to  50 

Pebbly  sandstone 8  to  1® 

Green  clay  shales,  with  a  streak  of  coaly  matter 21 

Limestone,  upper  division  of  Livingston  bed 3  to    0 

Qreen  shale 3  to    5 

Limestone  (partial  exposure) '- 3 

The  tumbling  masses  of  limestone  that  are  found^  in  the  hill  tops 
hereaway,  no  doubt  belong  to  the  Quarry  creek  bed,  which  is  found  in 
partial  outcrops  not  more  thau  half  a  mile  back  from  the  creek,  and 
from  80  to  90  feet  above  its  level.    The  intervening  sandstones  and 
shales  which  separate  these  limestones  in  the  north-eastern  part  of 
Clark  county  are  much  thinner  than  where  they  outcrop  on  Hurricane 
and  Mill  creeks,  in  the  southern  portion,  indicating  a  general  thinning 
out  of  the  strata  below  the  Quarry  creek  bed  to  the  northward.    Some- 
times I  have  been  inclined  toj  believe  that  this  upper  limestone  was 
unconformable  to  the  beds  below,  and  its  disappearance  beyond  Parker 
prairie  to  the  south-west,  where  tbe  apparent  trend  of  its  outcrop  would 
naturally  carry  it,  seems  to  strengthen  this  conclusion,  but  the  outcrops 
of  the  underlaying  beds  are  so  partial  and  widely  separated  that  it  is 
difficult  to  determine  this  point  satisfactorily.    At  any  rate,  the  thick- 
ness of  the  beds  between  these  limestones  north  of  Livingston  does  not 
exceed  75  or  80  feet,  while  south  of  Martinsville  they  are  from  125  to 
150  feet  apart,  at  least,  showing  that  they  thin  out  rapidly  to  the 
northward.    The  upper  division  of  the  Livingston  limestone  can  be  seen 
to  thin  out  entirely  about  a  mile  north  of  the  railroad  bridge  north-west 
of  Livingston,  and  the  other  division  must  also  disappear  before  reaching 
Edgar  county,  as  Prof.  Bradley  failed  to  find  it  there,  as  will  be  seen 
by  his  report  on  that  county  in  Vol.  IV  of  these  reports.    The  Quarry 
creek  limestone  is  undoubtedly  the  same  bed  described  by  him  as  No.  3 
of  his  Edgar  county  section^  and  if  the  Livingston  beds  extended  into 
that  county  they  would  be  found  not  more  than  60  to  75  feet  below  his 
Ko.  3.    Possibly  this  lower  limestone  may  be  represented  there  by  his 
ISo.  11,  which  is  described  as  a  <<sandy  argillaceous  limestone,  containing 
pebbles  of  black  limestone  and  fragments  of  fossils,"  as  we  have  nothing 
in  Clark  county  that  can  be  correlated  with  that  unless  it  is  one  or  both 
divisions  of  the  Livingston  limestones.    The  distance  from  his  No.  3 
down  to  coal  No.  7  he  makes  from  185  to  250  feet,  while  in  Clark  county 
the  distance  from  the  limestone  on  Quarry  creek  to  this  coal  is  from  350 
to  400  feet. 
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At  Mr.  Murphy's  place,  near  the  moath  of  Ashroore  creek,  on  sec 
20,  T.  11,  B.  10,  a  bed  of  shelly,  chocolatecoloreil,  iirpure  limestone,  is 
found  outcropping  by  the  roadside  at  the  base  of  the  Wabash  river 
bluffs.    The  section  seen  here  is  as  follows : 

Ft     In. 
liMsive  brown  sandstone 30  to  40 

Brown  eftrihy  limestone 3  to  4 

Bitnminous  sh*le 4  to  6 

cofti *: 1      6 

Tiro-oUiy  and  shale 4 

These  beds  are  equivalent  to  Nos.  29  to  31  inclusive  of  the  county 
section,  and  the^coal  at  this  point  is  coal  No.  10  of  the  Illinois  section. 
The  limestone  above  the  coal  here  contains  a  fine  Xatioopsis  and  a 
Maorodon.  It  weathers  to  a  rusty-brown  color  on  exposure,  but  when 
first  broken  the  color  is  a  chocolate-brown,  mottled  with  dark  bluish- 
gray  spots.  This  limestone  resembles  the  brown  arenaceous  limestone 
subsequently  found  two  and  one-half  miles  north  of  New  Haven,  near 
the  south  line  of  White  county,  and  also  in  the  bed  of  the  creek  at 
Garmi,  and  I  am  inclined  to  believe  it  belongs  to  the  same  horizon, 
though  fossils  are  by  no  means  as  numerous  in  it  in  Clark  county  as  at 
the  localities  mentioned  in  White  county.  If  this  conclusion  is  correct, 
it  would  bring  the  New  Haven  limestone  on  a  parallel  with  that  num- 
bered 33,  and  forming  the  base  of  the  Clark  county  section,  and  they 
agree  very  well  both  in  their  lithological  and  paleontological  characters. 

The  coal  seam  at  Mubphy's  averages  about  18  inches  in  thickness, 
and  affords  a  coal  of  fair  quality. 

Tracing  the  bluff  northeastwardly  from  this  point,  the  beds  rise 
rapidly,  and  about  half  a  mile  from  Murphy's  place  there  is  about  30 
feet  of  drab-colored  shales  exposed  beneath  the  limestone  which  is  here 
found  well  up  in  the  hill. 

At  the  foot  of  the  bluff  on  Clear  creek,  near  the  State  line,  a  mottled 
brown  and  gray  limestone  4  to  5  feet  in  thickness  is  found,  underlaid  by 
10  or  12  feet  of  variegated  shales,  which  are  the  lowest  beds  seen  iu 
Claik  county.  Extensive  quarries  were  opened  in  this  limestone  to 
supply  material  for  building  the  old  National  road,  and  in  the  debris  of 
these  old  quarries  we  obtained  numerous  fossils  from  the  marly  layers 
thrown  off  in- stripping  the  solid  limestone  beds  that  lay  below.  The 
fossils  found  here  comprise  the  following  species:  Athyris  subtilita^ 
Retzia  pnnctulifera^  Spirifer  lineatus^  S.  planoconvexii^y  Terebratula 
hovideTis^  Flatyostoma  PeoriensCj  and  two  or  three  undetermined  corals. 
The  limestone  is  a  tough,  finegrained^  mottled,  brown  and  gray  rock,  in 
tolerably  heavy  beds,  which  makes  an  excellent  macadamizing  material, 
and  also  affords  a  durable  stone  for  culverts,  bridge  abutments  and 
foundation  walls. 
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Tbe  beds  intorreniDg  between  this  limestone  and  coal  Ko.  7  do  oot 
make  their  appearance  in  tbis  conntj,  bat  by  visiting  tbe  shafts  now  in 
operation  on  tbe  west  side  of  the  Wabash  river,  one  and  a  half  miles 
west  of  Terre  Haute,  I  foand  a  portiou  of  them  ontcroppiog  at  the 
surface,  and  tbe  remainder  bad  been  penetrated  in  the  shafts  and  were 
reported  to  me  by  the  gentlemao  in  charge  of  the  work.  The  section 
from  tbe  Umestone  to  the  coal  woald  be  as  follows : 

Ft. 

BTOinklah.gr>;,  oompaat,  flne-gnthnd  Um«a(one 4 

Oreeo.  blaeud  puiple  (hiilM 10  to  IS 

SandaUme,  looally  in  tolerably  heavy  bads. 11 

ArglllaooonB  (tuilH,  vlUi  band)  of  Iron  itom n  to  SO 

Bllumiuou  ibala I  lo    I 

Coal  Bo.  Y i 

This  is  Qudoabtedly  the  "Danville  coal"  which  has  been  extensively 
worked  at  Danville  and  at  several  other  points  in  Vermilion  county, 
where  it  ranges  ft'om  4  to  7  feet  in  thickness,  and  is  equivalent  to  Ko.  7 
of  the  Illinois  section.  There  it  is  overlaid  by  a  soft  black  shale  filled 
with  fossil  sheila  in  which  the  oalcareons  matter  is  replaced  with  pyrite, 
giving  to  the  fossils  a  beantifal  metallic  lustre,  but  onfortnnately  in 
many  oases  the  pyrite  decomposes  if  not  protected  from  the  atmosphere, 
and  tbe  fossils  are  soon  destroyed.  Locally  No.  7  is  overlaid  by  a  heavy 
bed  of  limestone,  as  at  the  Equality  and  Bowlesvllle  mines,  in  Gallatin 
county.  At  tbe  mines  opened  west  of  Terre  Haute,  we  found  no  well 
preserved  marine  fossils  in  the  soft  shales  over  this  coal,  although  a 
careful  search  was  made  for  them.  Fragments  of  fossil  wood,  either 
silicions  or  replaced  by  pyrite,  were  abundant  in  the  debris  taken  from 
the  shafts  here,  as  well  as  at  Bowlesville. 

In  any  attempts  that  may  be  made  in  Olark  county  to  mine  coat  by 
shafting  to  the  lower  coals,  this  would  be  the  first  seam  reached,  and  its 
approximate  depth  at  any  given  k>cality  may  be  det«rmiued  by  the 
remarks  already  made,  and  especially  by  reference  to  the  county  section. 
In  the  northern  portion  of  tbe  county  the  distance  from  tbe  Liviogstoa 
or  Quarry  creek  limestones  to  this  coal  would  be  considerably  less  than 
in  the  southern  part,  for  reasons  already  stated,  namely,  the  thinning 
out  the  intervening  beds  to  the  northward,  and  conseqnently  this 
variation  in  the  relative  tbicknees  of  tbe  beds  in  diSerent  parts  of  tbe 
county  should  be  duly  considered  in  estimating  the  probable  cost  of  any 
extensive  operations  for  coal  mining. 


Economical   Geology. 

Coal — From  what  has  been  already  stat«d  in  the  pr 
will  be  inferred  that  there  is  no  great  amount  of  ooal 
county  except  by  deep  mining.    In  the  thin  seams  oul 
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Murphy's  place,  near  the  Wabash  river,  and  at  Mr.  Howe's  and  Mrs. 
Bbant's,  soath  east  of  Casey,  the  coal  varies  in  thickness  from  a  foot 
to  eighteen  inches,  and  thoagh  of  fair  quality,  the  beds  are  too  thin  to 
justify  working  them  except  by  stripping  the  seams  along  their  outcrop 
in  the  creek  valleys.  The  coal  at  Mr.  Mubphy's  plac«  has  a  good  roof 
of  bituminous  shale  and  limestone,  and  could  be  wprked  successfully 
by  the  ordinary  method  of  tunnelling  if  it  should  be  found  to  thicken 
anywhere  to  24  or  30  inches.  The  higher  seams,  found  at  the  localities 
above  named,  south-east  of  Casey,  are  thinner  than  that  at  Mr. 
Mtjbphy's,  though  one  or  both  of  the  nppet  ones  are  said  to  have  a 
local  thickness  of  18  inches.  I  see  no  good  reason  to  believe  that  the 
main  woikable  seams  that  are  found  outcropping  in  the  adjacent 
portions  of  Indiana,  should  not  be  found  by  shafting  down  to  their 
proper  horizon  in  this  county,  notwithstanding  the  reported  results  of 
the  oil  well  borings  in  the  north-western  portion  of  the  county.  I  have 
observed  that  in  borings  made  for  oil  or  for  artesian  water,  which  are 
expected  to  come  to  the  surface  whenever  they  are  reached  by  the 
drill,  it  is  only  in  exceptional  cases  in  this  State,  that  any  accurate 
knowledge  was  obtained  even  by  the  persons  in.charge  of  the  work,  of 
the  character  of  the  rocks  passed  through  in  the  boring ;  and  in  many 
cases  the  work  is  placed  in  the  charge  of  those  who  are  utterly  incom- 
petent to  determine  the*  proper  characteristics  of  the  strata  through 
which  the  drill  was  passing.  Hence,  when  the  enterprise  was  abandoned, 
the  expenditure  proved  to  be  utterly  valueless,  for  the  want  of  a  correct 
and  reliable  record  of  the  strata  penetrated,  which,  if  kept  and  preserved, 
might  have  been  of  great  value  to  the  public  at  large,  as  well  as  to 
those  for  whose  special  benefit  the  work  was  prosecuted. 

Building  Stone, — Clark  county  is  well  supplied  with  both  freestone 
and  limestone  suitable  for  all  ordinary  building  purposes.  The  sand- 
stone bed  on  Hurricane  creek,  south-east  of  Martinsville,  is  partly  an 
even  bedded  freestone,  that  works  freely  and  hardens  on  exposure,  and 
is  a  reliable  stone  for  all  ordinary  uses.  The  abutments  of  the  bridge 
over  the  North  Fork  on  the  old  National  road  were  constructed  of  this 
sandstone,  which  is  still  sound,  although  more  than  thirty  years  have 
passed  away  since  they  were  built.  The  sandstone  bed  overlaying  the 
limestone  at  the  old  Anderson  mill,  below  the  mouth  of  Joe's  fork,  also 
affords  a  good  building  stone  as  well  as  material  for  grindstones,  and 
the  evenly  bedded  sandstone  higher  up  on  Joe's  fork,  which  overlays 
the  green  shales,  is  of  a  similar  character,  and  affords  an  excellent 
building  stone.  Each  of  the  three  limestones  in  this  county  furnish  an 
excellent  macadamizing  material,  and  the  Quarry  creek  limestone,  as 
well  as  the  beds  near  Livingston,  furnish  dimension  stone  and  material 
for  foundation  walls  of  good  quality. 
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Lime, — A  fair  quality  of  quick  lime  is  made  from  both  the  limestones 
above  named,  and  on  Quarry  creek  the  kilns  are  kept  in  constant 
operation  to  snpply  the  demand  for  this  article  in  the  adjacent  region. 

Potters^  Clay. — ^An  excellent  article  of  white  clay,  suitable  for  pottery 
or  fire  brick,  was  found  in  the  shaft  near  Marshall,  about  80  to  85  feet 
below  the  Livingston  limestone,  and  about  fifty  feet  above  the  coal  in 
the  bottom  of  the  shaft,  which  was  probably  the  same  coal  found  at 
Mr,  Mubphy's.  This  bed  of  clay  would  probably  be  found  outcropping 
in  the  Wabash  bluflfs,  not  far  below  Murphy's  place. 

Soil  and  Timber. — ^The  soil  is  generally  a  chocolate-colored  sandy  loam, 
where  the  surface  is  rolling,  but  darker  colored  on  the  fiat  prairies,  and 
more  mucky,  from  the  large  per  cent,  of  humus  which  it  contains. 
The  prairies  are  generally  of  small  size,  and  the  county  is  well  timbered 
with  the  following  varieties :  white  oak,  red  oak,  black  oak,  pin  oak, 
water  oak,  sbell  bark  and  pignut  hickory,  beech,  poplar,  black  and 
white  walnut,  white  and  sugar  maple,  slippery  and  red  elm,  hackberry, 
linden,  quaking  asp,  wild  cherry,  honey  locust,  red  birch,  sassafras, 
pecan,  coii'ee  nut,  black  gum,  white  and  blue  ash,  dogwood,  red-bud, 
sycamore,  cottonwood,  buckeye,  persimmon,  willow,  etc.  The  bottom 
lands  along  the  small  streams,  and  the  broken  lands  in  the  vicinity  of 
the  Wabash  bluffs  sustain  a  very  heavy  growth  of  timber,  and  fine 
groves  are  also  found  skirting  all  the  smaller  streams  and  dotting  the 
uplands  in  the  prairie  region.  As  an  agricultural  region  this  county 
ranks  among  the  best  on  the  eastern  borders  of  the  Slate,  producing 
annually  fine  crops  of  corn,  wheat,  oats,  grass,  and  all  the  fruits  and 
vegetables  usually  ^rown  in  this  climate.  Market  facilities  are  abun- 
dantly supplied  by  the  Wabash  river,  and  the  St.  Louis,  Yandalia  and 
Indianapolis  railroad,  which  passes  through  the  central  portion  of  the 
county,  furnishing  an  easy  communication  with  St.  Louis  on  the  west, 
or  the  cities  of  Terre  Haute  and  Indianapolis  on  the  east. 

Before  closing  my  report  on  this  county  I  desire  to  acknowledge  my 
obligations  to  John  F.  Laffebty,  Esq.,  of  Martinsville,  for  valuable 
information,  and  personal  attention  and  assistance  rendered  me,  while 
prosecuting  my  examinations  in  this  county. 


CHAPTER    III. 


OEAWFOED  AKD  JASPER  COUNTIES. 

Orawford  county  contains  seven  fall  and  several  fractional  townships, 
making  an  aggregate  area  of  about  438  square  miles.  It  is  bounded 
on  the  north  by  .Clark  county,  on  the  east  by  the  Wabash  river,  on  the 
south  by  Lawrence  and  Richland  counties,  and  on  the  west  by  Jasper. 
Located  on  the  western  side  of  the  Wabash,  and  traversed  by  several 
small  streams  tributary  thereto,  the  surface  is  generally  rolling,  and 
was  originally  mostly  covered  with  timber.  Subsequently  a  considerable 
portion  of  this  timbered  area  has  been  cleared  and  brought  under  culti- 
vation, though  there  is  still  remaining  an  abundance  of  timber  to  supply 
the  present,  and  also  the  prospective  demand  for  many  years.  The 
south-west  portion  of  the  county  from  the  Shaker  mills,  on  the  Embar-  j 

ras,  nearly  to  Robinson,  is  quite  broken,  and  there  are  also  belts  of  > 

broken  land  of  greater  or  less  extent  on  all  the  small  streams.  The 
principal  water  courses  m  the  county  tributary  to  the  Wabash  river,  are 
the  Embarras,  which  runs  diagonally  across  the  south*western  corner 
of  the  county;  the  North  Fork,  traversing  its  western  border  from  north 
to  south ;  Crooked  creek,  also  in  the  southwest  part ;  and  Brushy  fork, 
Lamotte  creek.  Sugar  creek,  and  some  other  small  streams,  in  the  eastern 
portion  of  the  county. 

The  prairies  are  generally  small,  and  are  for  the  most  part  rolling, 
and  are  mainly  confined  to  the  northern  and  western  portions  of  the 
county,  and  to  the  bottom  and  terrace  lands  adjacent  to  the  Wabash 
river.  One  of  the  earliest  settlements  made  in  the  State  was  on  one  of 
these  bottom  prairies  in  the  vicinity  of  Palestine,  in  this  county. 

Qtiatemary. — ^The  beds  referable  to  this  formation  in  this  county  con- 
sist of  buff  or  drab  marly  clays  belonging  to  the  loess,  which  are  found 
capping  the  bluffs  of  the  Wabash  and  attaining  a  thickness  of  ten  to 
twenty  feet  or  more,  and  from  twenty  to  forty  feet  of  brown  gravelly 
clays  and  hard  pan,  the  latter  resting  upon  the  bed  rock,  or  separated 
from  it  by  a  thin  bed  of  stratified  sand  or  gravel.  If  these  beds  were 
found  in  a  vertical  section  they  would  show  the  following  order  of 
succession : 
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seam  reported  4  feet  thick  in  the  bore,  but  on  reaching  it  in  the  shaft 
it  proved  to  be  2  feet  of  bitaminous  shale  and  6  inches  of  coal. 
The  report  of  this  bore  is  as  follows : 

Ft.    In. 

1.  Soil  and  clay 4 

a.  Shale 15 

3.  Sandstone 10 

4.  Clay  shale 6 

5.  Coal  No.10 1 

6.  Fire-clay 13 

7.  Limestone 3 

8.  Fireclay 5 

9.  Limestone 3       6 

10.  Shale./ 8 

11.  Coal.  No.9t 3       6 

19.    Fire-clay 4 

13.  Sandstone 43 

14.  Shale 5 

13.    Hard  sandstone 4 

16.  Shale 8 

17.  Gray  sandstone 8 

18.  Shale 13 

19  Coal,  reported 4 

30.  Fire-clay 5 

31.  Pebbly  shale 4 

32.  Dark  shale 15 

S3.  Gray  sandstone 4 

34.  Dark  shale 39 

35.  Gray  sandstone 17 

38.  Black  shale 3 

27.  Kottencoal,  No.  81 3 

28.  Fire-clay 3 

39.  Sandstone 23 

30.  Shale 5 

31.  Sandstone 4 

32.  Soft  variegated  shale 30 

33.  Shale,  with  tarry  substance  and  fetid  odor 7 

34.  Hard  sandstone 4 

323 

If  any  reliance  can  be  placed  on  the  reported  section  of  this  boriug, 
it  mast  have  passed  through  coals  Nos.  10, 9  and  8,  of  the  general  section 
of  the  Illinois  Goal  Measures,  and  it  is  noticeable  that  in  the  shaft  sunk 
at  the  landing,  they  found  two  thin  beds  of  limestone  over  the  coal  at 
the  bottom  of  the  shaft,  coal  ]^o.  9,  showing  that  although  this  limest'One 
has  thinned  out  very  much  from  what  its  outcrop  shows  in  Clark  county, 
it  has,  nevertheless,  not  quite  disappeared.  This  coal  was  reported  in 
the  boring  at  4  feet,  without  any  recognition  of  the  bituminous  shale 
above  it,  while  in  the  shaft  that  was  sunk  down  to  this  horizon  in  the 
anticipation  of  finding  a  good  seam  of  coal,  the  bituminous  shale  proved 
to  be  2  feet  thick  and  the  coal  only  6  inches. 

The  rotten  coal  No.  27,  of  the  foregoing  section,  probably  represents 
coal  No.  8,  which,  in  Gallatin  county,  is  from  50  to  76  feet  above  No.  7, 
though  no  trace  of  the  latter  was  reported  in  this  bore.    The  coals 
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intervening  between  No.  8  and  15  are  seldom  found  of  sufficient  thick- 
ness to  be  worked  to  advantage  except  where  it  can  be  done  by  stripping 
along  their  outcrops,  and  hence  they  are  of  but  little  value  as  a  resource 
for  fuel.  In  the  western  portion  of  the  county  but  little  coal  has  been 
found,  and  only  in  a  single  mine,  hereafter  to  be  mentioned,  has  there 
been  any  attempt  to  mine  for  coal  in  a  systematic  way. 

The  exposure  in  the  bluffs  just  below  Palestine  Landing  shows  the 
following  beds : 

Feet. 

No.  1.  Covered  slope  of  loess  and  drift 15  to  SO 

No.  8.  Shelly  brown  limestone,  with  fossils 2 

No.  3.  Bituminous  shale  and  thin  coal— No.  13 1  to    2 

No.  4.  Sandy  shales  and  sandstone 45  to  50 

No.  5.  Bituminous  shale,  with  numerous  fossils 2  to    3 

No.  6.  Coal— No.  11 1 

No.  7.  Hard,  dark-gray  bituminous  limestone 2  to    3 

No.  8.  Shale 15  to  20 

The  shelly  brown  limestone  No.  2,  of  the  above  section,  contains 
numerous  fossils,  among  which  I  recognized  Spirifer  cameratus^  Pro- 
ductus  costatuSy  P.  punctatus^  P,  Prattenianus^  P,  lofigispinuSj  Chonetes 
Fleiningiij  joints  and  plates  of  Crinoidce,  Orthis  carhonaHa^  and  some 
undetermined  forms  of  bryozoa.  Farther  west  in  this  county,  and  in 
Lawrence  also,  Ko.  12  coal  is  overlaid  by  a  bnff,  calcareous  shale,  in 
which  Ortlm  carhonaria  and  LophophyUum  proliferum  are  conspicuous. 

The  bituminous  shale.  No.  5,  of  the  above  section  I  found  well  exposed 
at  the  bridge  on  Lamotte  creek,  on  the  road  from  Palestine  to  the  land- 
ing, and  the  following  group  of  fossils  were  obtained  from  it  at  this 
locality  :  Pleurotomaria  sphwrulataj  P.  tabulata,  P.  Orayvillensis,  Bellero- 
phon  carbonariusj  B.  percarinata^  etc.,  corresponding  with  the  beds  at 
Lawrenceville  and  Grayville,  Numerous  bauds  of  carbonate  of  iron 
occur  in  the  shales  at  the  base  of  the 'above  section,  both  on  Lamotte 
creek  and  in  the  river  bank  at  Palestine  landing. 

Eobinson  is  located  on  a  sandstone  deposit  overlaying  all  the  rocks 
found  in  the  bluffs  at  Palestine  landing,  indicating  a  decided  dip  of  the 
strata  to  the  westward.  The  outcrops  of  sandstone  on  the  small  branch 
of  Sugar  creek,  which  drains  the  section  on  which  the  town  is  built, 
show  from  15  to  20  feet  in  thickness  of  soft  brown  rock,  in  which  a  few 
small  quarries  have  been  opened.  This  portion  of  the  bed  affords  sandy 
shales,  and  thin-bedded,  rather  soft  brown  sandstone,  with  some  thicker 
beds  towards  the  base  of  the  outcrop,  which  are  rather  inaccessible, 
from  the  amount  of  stripping  required  to  reach  them,  as  well  as  from 
the  fact  that  they  are  partly  below  the  water  level  in  the  branch. 

At  Mr.  ISAA.0  0.  Hole's  place,  north  of  Robinson,  on  the  N.  E.  qr. 
of  sec.  16,  T.  7,  R.  12,  more  extensive  quarries  have  been  opened  in 
this  sandstone,  and  a  much  greater  thickness  of  strata  is  exposed.  The 
quarries  are  oa  a  branch  in  the  timber,  but  there  is  almost  acoutinuoits 
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outcrop  aloDg  the  braoch^  nearly  to  the  prairie  level,  shoving  the  fol- 
lowing saccession  of  strata : 

Shaly,  micaooons  sandstooe,  bMomlng  thicker- bedded  and  baider  towards  the  bottom,  and  con- 

tainiog  broken  plants 30  to  40 

Haaslvebro.  sandatone,  (main  qnarry  rook) 8  to  10 

Forraglnous  pebbly  bed S 

The  massive  brown  sandstone  quarried  here  is  locally  concretionary, 
the  concretions  being  much  harder  than  other  portions  of  the  bed,  and 
afford  a  very  durable  stone.  This  sandstone,  with  the  shales  usually 
associated  with  it,  probably  attains  a  maximum  thickness  of  <M)  to  80 
feet,  and  fills  the  intervening  space  between  coals  Nos.  12  and  13  of  the 
general  section.  It  has  been  penetrated  in  sinking  wells  on  the  prairie 
at  many  places  north  and  north-west  of  Robinson. 

liJLve's  coal  bank,  formerly  known  as  Eaton's  bank,  is  on  the  S.  W. 
of  the  K.  E.  qr.  of  sec.  12,  T.  7,  B.  13.  The  coal  is  a  double  seam, 
about  three  feet  thick,  with  a  parting  of  bituminous  shale  from  two  or 
three  inches  to  two  feet  in  thickness.  It  is  overlaid  here  by  shale  and 
a  hard,  dark,  ash-gray  limestone,  destitute  of  fossils.  One  mile  up  the 
creek  from  this  mine  the  coal  is  said  to  pass  into  a  bituminous  shale. 
The  coal  obtained  here  is  rather  soft,  and  subject  to  a  good  deal  of 
waste  in  mining;  but  as  the  mine  was  not  in  operation  when  I  visited 
the  locality,  I  had  no  opportunity  of  judging  of  its  average  quality.  A 
section  of  the  creek  bluff  at  the  mine  shows  the  following  order : 

Ft.      In. 

GraTelly  clays  of  thedrlft 10  to  IS 

Hard,  dark  ash-gray  limestone '. 1  to    1       6 

Hard  silidoQS  shales,  with  nodules 0       6 

Coal,  with  shale  parting— No.  131 3 

A  boring  was  made  here  by  the  proprietor,  and  a  thicker  seam  was 
reported  to  have  been  found  some  forty  feet  below ;  but  if  this  report 
IS  correct,  the  sandstone  usually  intervening  between  coals  Nos.  12  and 
13  is  here  much  below  its  average  thickness,  and  no  such  coal  is  known 
to  outcrop  in  the  county.  However,  local  coals  are  sometimes  deveIoi>ed 
which  only  cover  very  limited  areas,  and  this  may  be  a  case  of  that 
kind. 

Four  miles  south-west  of  Robinson  a  bed  of  hard,  dark-gray  bitumin- 
ous limestone  outcrops  in  the  bed  of  Turkey  creek,  and  has  been  quar- 
ried for  building  stone,  for  which  purpose  it  is  but  poorly  adapted,  as 
it  splits  to  fragments  after  a  limited  exposure  to  the  elements.  The 
rock  occurs  in  a  single  stratum  about  eighteen  inches  thick,  overlaid  by 
a  brown  calcareous  shale,  filled  with  nodules  of  argillaceous  limoHtone. 
The  shale  contained  numerous  specimens  of  Lophophyllum  proli/erum. 
associated  with  joints  of  Crinoidw.  The  foundation  stone  for  the  court 
house  at  Bobiuson  was  obtained  here.  This  limestone  may  overhiy 
a  thin  coal,  but  I  could  not  learn  that  any  seam  had  been  found  iu 
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this  vicinity,  and  I  coald  find  no  ontcrop  of  the  beds  below  the  lime- 
stone in  this  neighborhood.  In  the  western  portion  of  the  county 
outcrops  are  rai'e,  and  so  widely  separated  that  no  continuous  section 
could  be  made. 

On  section  4,  in  Hutsonville  township,  at  Mr.  W.  D.  Lamb^S  place,  a 
bed  of  limestone  is  found  underlaid  by  five  or  six  feet  of  blue  shale  and 
a  thin  coal.  In  a  well  sunk  here  the  limestone  was  found  to  be  five  feet 
in  thickness,  a  tough,  fine-grained  dark-grayish  rock,  containing  no 
well  preserved  fossils.  On  Mr.  Evans'  place,  just  over  the  line  of  Clark 
county,  on  sec.  34,  T.  8,  R.  12,  heavy  masses  of  tumbling  limestone  are 
to  be  seen  along  the  creek  valley.  It  is  a  massive,  gray,  brittle  rock, 
and  contains  Athyris  svhtilitaj  Spirifer  cameratus  and  Productus  longis- 
pintis.  A  mile  and  a  half  further  up  the  creek  this  limestone  is  found 
in  place,  and  is  burned  for  lime  by  Mr.  Dbakb.  I  believe  these  lime- 
stones belong  below  the  sandstone  which  is  found  at  Robinson  and  at 
Hole's  quarry. 

At  Linlby's  mill,  on  the  N.  W.  qr.  of  sec.  7,  T.  8,  R.  13,  a  hard,  dark 
gray  limestone  was  found  in  the  bed  of  the  creek,  only  about  two  feet 
in  thickness  of  its  upper  pax'tion  being  exposed  above  the  creek  bed. 
A  quarter  of  a  mile  south  of  the  mill,  at  Mr.  Reynolds'  place,  coal  is 
mined  by  stripping  along  the  bed  of  a  branch.  The  coal  is  from  15  to 
18  inches  thick,  overlaid  by  two  or  three  feet  of  blue  shale,  and  a  gray 
limestone  filled  with  large  Froduct%  Athyris  auhtilita,  etc.  Froductus 
costatus,  with  its  long  spines,  seemed  to  be  the  most  abundant  species. 
This  limestone,  and  underlaying  coal,  I  am  inclined  to  believe  represent 
the  horizon  of  the  upper  coal  in  the  bluff  at  Palestine  landing,  and  N  o. 
12  of  the  general  section. 

Hutsonville  is  located  upon  a  bench  of  sandstone,  the  lower  part 
of  which  is  concretionary,  and  the  upper  part  which  outcrops  in  the 
hills  back  of  the  town,  is  more  evenly  bedded,  and  affords  some  toler  a- 
ble  good  building  stone.  The  sandstone  extends  below  the  average 
water  level  of  the  river,  and  is  probably  altogether  not  less  than  50  to 
60  feet  in  thickness  here,  and  is  the  equivalent  of  the  sandstone  at 
Robinson  and  vicinity  in  the  central  portion  of  the  county. 

At  Mabtin's  mill,  on  Brushy  Fork,  near  the  south  line  of  the  county, 
the  limestone  and  shale  found  at  the  Lamotte  creek  bridge,  and  also  at 
Lawrenceville,  representing  the  horizon  of  coal  No.  11,  is  well  exposed , 
the  creek  bluff  showing  the  following  section  : 

V  Feet. 

No.  1.    Brown  gandy  conglomerate  and  oonoretionary  sandstone,  fonnd  a  quarter  of  a  mile  east 

^of  themiU 10  to  15 

No.  3.    Space  not  seen 0 

No.  3.    Micaoeons  sandstone  and  shale,  top  of  the  bloff 6 

No.  4.    Brown  and  blaish-gray  micaceous  shale ^ 18 

No.  5.    Blue  shale,  partly  calcareous,  with  iron  nodules,  and  numerous  fossils 4 

No.  6.    Hard  bituminous  limestone 
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Tbe  upper  bed  in  the  above  section  was  found  about  a  quarter  of 
a  mile  fiom  tlie  creek,  and  at  a  someT^hat  higLer  level  apparently 
than  the  sandstone,  No.  2,  forming  tbe  top  of  the  bluff;  but  the  inter- 
veniug/space  could  not  be  more  than  ten  or  fifteen  feet.  Pockets  of 
coal  were  found  here  in  the  concretionary  sandstone;  but  although  dug 
into  for  coal,  they  proved  to  be  of  very  limited  extent.  The  micaceous 
sandstone  No.  3,  of  the  section,  affords  some  very  good  building  stone, 
and  some  of  the  thin  layers  are  distinctly  ripple-marked. 

The  calcareous  shale  afforded  numerous  fossils  of  the  same  species 
found  at  the  Lamotte  bridge. 

At  Mr.  Nettle's  place,  on  the  N.  E.  qr.  of  sec.  24,  T.  5,  E.  12,  coal 
has  been  mined  for  several  years.  The  coal  is  about  18  inches  thick,  and 
has  a  roof  of  fine  black  slate,  resembling  a  cannel  coal,  nearly  as  thick 
as  the  coal  itself.  The  black  slate  is  overlaid  by  two  or  three  feet  of 
calcareous  shale,  containing  Orthis  carbonariaj  Retzia  punctuliferaj  and 
joints  and  plates  of  Crinoidce,  This  coal  I  believe  to  be  the  same  as 
that  tiear  the  top  of  the  hill  at  Palestine  landing,  and  No.  12  of  the 
Illinois  section. 

Prof.  Oox  reports  the  following  outcrops  in  this  county,  at  localities 
which  I  did  not  visit:  '^In  the  hill  east  of  the  Shaker  mill,  sec  32,  T.  5, 
E.  12,  a  soft,  yellowish,  massive  sandstone,  forming  cliffs  along  the 
ravines,  and  in  places  weathering  into  '  rock  houses,'  or  oven-like  cavi- 
ties.   Section  here  as  follows: 

Ft. 

Soil  and  covered  space 5 

Flaggy  saDdstonein  two  to  eight  inch  layers 8 

Solid  be<lded  sandstone 13 

Sandy  shales,  flagstones,  and  an  occasional  showing  of  massive  soft 
sandstone  form  the  prominent  geological  features  of  the  southern  and 
western  portions  of  the  county.  Around  Hebron,  four  miles  south  of 
Eobinson,  massive  sandstone  forms  cliffs  15  to  20  feet  high,  probably  a 
continuation  of  the  rock  seen  at  the  Shaker  mill.  Two  miles  and  a  half 
south-east  of  Belair,  found  the  following  section  at  Gooden'scoal  bank: 

Ft. 

Slope  of  the  hill* .20 

Uard  blue  argillaoeons  shale 10 

Coal  (breaks  in  small  fragments) 1  to  1^ 

This  mine  is  worked  by  a  shaft.  A  quarter  of  a  mile  below,  on  Willow 
creek,  the  same  coal  is  worked  on  Mr.  Matheney's  place  by  stripping, 
where  the  coal  is  of  the  same  thickness." 

This  coal  must  be  as  high  in  the  series  as  No.  13  or  14  of  the  general 
section,  and  may  be  the  same  as  the  coal  mined  near  Kewton  and  New 
Liberty,  in  Jasper  county. 
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and  the  iron  nodules  are  abundant  along  the  river  bank,  where  they 
have  been  washed  oat  of  the  easily  decomposed  shale. 

Sandj  Oravel  and  Clay, — ^The  materials  for  brick  are  abandant  almost 
everywhere,  and  can  be  had  wherever  wanted.  Good  brick  clay  can  be 
found  in  the  subsoil  of  the  uplands,  and  sand  is  found  both  in  the  loess 
deposits  of  the  river  bluffs  and  in  the  beds  of  the  streams.  The  second 
bottom  or  terrace  land  along  the  Wabash  river  affords  an  abundance  of 
gravel  for  road  ballast,  ii.aking  cements,  etc. 

Soil  and  Timber. — From  Hutsonville  south,  there  is  a  belt  of  alluvial 
bottom  and  terrace  land,  from  one  to  three  miles  in  width,  extending  to 
the  mouth  of  Lamotte  creek,  a  distance  of  about  ten  miles.  This  is 
mostly  prairie,  and  the  soil  is  a  deep,  sandy  loam,  and  very  productive. 
The  upland  prairies  have  a  chocolate-colored  soil  not  so  rich  in  humus 
as  the  black  prairie  soils  of  Central  Illinois,  but  yielding  fair  crops  of 
corn,  wheat,  oats,  clover,  etc.  On  the  timbered  lands  the  soil  is  some- 
what variable.  Where  the  surface  is  broken  the  soil  is  thin,  but  on  the 
more  level  portions,  where  the  growth  is  composed  in  part  of  black 
walnut,  sugar  tree,  linden,  hackberry  and  wild  cherry,  the  soil  is  very 
productive,  and  yields  annually  large  crops  of  all  the  cereals  usually 
grown  in  this  latitude.  The  varieties  of  timber  observed  in  this  county 
were  the  common  species  of  oak  and  hickory,  black  and  white  walnut, 
white  and  sugar  maple,  slippery  and  red  elm,  honey  locust,  linden, 
hackberry,  ash,  red  birch,  cotton  wood,  sycamore,  coffee  nut,  black  gum, 
pecan,  persimmon,  paw-paw,  red  thorn,  crab  apple,  wild  plum,  sassafras, 
red  bud,  dog-wood,  iron-wood,  etc. 

Indian  Mounds. — One  mile  south  of  Hutsonville,  on  the  gravel  terrace, 
and  about  200  yards  from  the  river  bank,  there  is  a  curious  group  of 
mounds,  55  in  number,  and  from  eight  to  ten  feet  in  hight.  One  of  the 
largest  mounds  is  surrounded  by  a  wall  of  earth  raised  about  three  feet 
above  the  surface,  and  from  five  to  six  feet  in  width,  inclosing  a  space 
of  ground  about  a  hundred  feet  in  diameter.  This  was  undoubtedly 
the  site  of  an  ancient  village  belonging  to  that  mysterious  people  whom 
we  call  the  "Mound  builders,'' for  the  want  of  some  more  distinctive 
appellation,  and  who  once,  and  probably  for  a  long  series  of  years 
inhabited  the  valleys  of  the  Mississippi  and  its  tributaries,  as  is  proven 
by  their  earth  works  scattered  over  the  whole  area  of  the  western  and 
southern  States.  But  little  is  at  present  known  of  the  character  and 
habits  of  this  ancient  people,  whence  they  came  or  whither  they  went, 
and  the  study  of  these  ancient  works,  and  the  ornaments  and  implements 
belonging  to  those  who  built  them,  is  perhaps  the  only  available  clue 
to  their  history. 
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belong  to  the  heavy  shale  deposit  passed  in  the  boring  at  Greenup,  and 
belong  between  coals  Xos.  14  and  16  of  the  general  section.  The 
highest  outcrops  will  be  found  in  the  north-west  corner  of  the  county, 
where  the  l^M«u//wa  limestone  that  outcrops  at  Churchill's  place,  near 
the  county  line  in  Cumberland  county,  may  be  seen. 

At  the  crossing  of  North  Fork,  on  the  old  Palestine  and  Vandalia 
road,  a  blue,  sandy  shale  has  been  penetrated  by  a  shaft  to  the  depth 
of  about  thirty  feet  in  search  of  coal,  but  without  success.  The  upper 
part  of  this  shale  bed  outcrops  in  the  bank  of  the  stream  at  an  old  mill 
just  below  the  bridge.  About  a  mile  further  down  the  creek,  a  bed  of 
brown,  calcareous  sandstone  is  found  from  18  to  20  inches  thick,  which 
contains  Pinna  per  acutaj  Spiri/er  plano-convexus,  Froductus  PrattenianuSj 
Orthocera^j  Myalina^  etc. 

In  the  bank  of  the  Embarras,  at  St.  Marie's,  a  thin  bedded  micaceous 
sandstone  is  quarried  at  low  water,  but  it  splits  into  thin  layers  on 
exposure,  and  is  of  but  little  value  as  a  building  stone.  A  well  was 
sunk  here  at  the  ste^m  mill,  to  the  depth  of  ninety  feet,  through 
sandy  shales  and  sandstone,  without  finding  either  coal  or  limstone^ 

Newton,  the  county  seat  of  this  county,  is  located  on  the  blutf'  of  the 
Embarras,  and  the  outcropping  beds  that  form  the  lower  portion  of  the 
bluff  consist  of  25  to  30  feet  of  soft  micaceous  shales  and  sandstones 
extending  below  the  river  bed.  About  two"niiles  south-east  of  the  town, 
on  Brush  creek,  a  sandstone  is  found  that  furnishes  most  of  the  build- 
ing stone  used  in  this  vicinity.  The  quarry  rock  is  from  eight  to  ten  feet 
thick,  in  layers  varying  from  six  to  twelve  inches  or  more  in  thickness. 
The  stone  is  rather  soft  when  first  quarried,  but  becomes  harder  on 
exposure  and  makes  a  very  durable  rock  for  ordinary  use.  Locally  it 
has  a  coarsely  coucretionjiry  structure,  the  concretions  being  harder 
than  the  surrounding  rock,  a  character  frequently  observed  in  the  heavy 
bedded  sandstones  of  the  Coal  Measures.  Below  the  sandstone  there 
is  a  variable  thickness  of  shale  that  becomes  bituminous  towards  the 
bottom  and  forms  the  roof  of  a  coal  seam  that  has  been  opened  and 
worked  to  some  extent  at  this  locality.  The  seam  was  covered  up  by 
the  falling  in  of  the  roof,  so  that  I  could  not  see  the  quality  of  the  coal 
or  measure  Jts  exact  thickness,  but  it  is  said  to  be  from  2^  to  3  feet 
thick,  and  has  a  shale  parting  like  the  seam  at  the  old  Eaton  mines 
north-west  of  Robinson.  This  is  probably  coal  No.  14  or  15  of  the 
general  section.  This  coal  probably  underlays  the  town  of  Newton  at 
a  depth  of  eight  or  ten  feet  below  the  bed  of  the  Embarras  river,  and 
might  be  easily  mined  anywhere  along  the  bluff*,  by  driving  an  inclined 
tunnel  into  the  base  of  the  hill  above  high-water  mark  down  to  the 
level  of  the  coal.  A  mine  could  be  chea[)ly  opened  here  in  this  way, 
and  if  the  quality  of  the  coal  should  i^rove  to  be  good,  it  would  no 
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Brownish-black  shales. 2       6 

Hard  black  shale 8 

Gray  arglllaceoas  shale 6       9 

The  fossiliferous  shale  in  the  above  section  contained  Buomphalus 
8iibrugo8U8,  Pleurotomaria  Orayvillensis,  Nucula  ventricosa,  Lophophyl- 
lum  proliferumj  Chonetes  mesoloha  and  a  leaf  of  XeuropterU. 

Section  on  the  Erabarras  river,  S.  W.  qr.  of  sec.  31,  T.  7,  R.  10 : 

Ft.    In- 

1.  Covered  slope 10 

2.  Blaish-brown  argillaeeoas  shale 10 

3.  Brown  and  black  bltaminoas  shale 3 

4.  Fire-clay 3 

5.  Gray  fossiliferous  limestone 10 

6.  Blae  argillaceous  shale 4 

7.  Brownish-black  impure  limestone 3 

8.  Blue  shale 2 

9.  Bluish  shaly  sandstones • 16 

The  impure  limestone,  No.  7,  contained  Productua  longispinus^  Athyris 
stibtilitu^  Pleurotomaria  OrayvillenstSj  Terehratula  bovidens,  Clionetes  mes- 
oloha and  Hemijrronites  cras8U8,  The  shale  under  the  limestone  contained 
Myalina  sub-qnadrata  f  EuomphaliLs  sub-rugosv^y  Orthoceras  RushensiSj 
frag^ments  of  Pinna^  etc.  Two  miles  north  of  St.  Marie  on  the  west 
half  of  sec.  7,  T.  6,  R.  11,  a  shaft  was  sunk  twenty  feet  to  the  river 
level  and  some  fragments  of  impure  limestone  were  thrown  out.  About 
a  hundred  yards  up  the  river  this  limestone  is  just  at  the  water's  edge. 
It  is  8  or  10  inches  thick  and  contains  Athyris  subtilita^  Spirifer  earner- 
atus  and  fragments  of  Pinna.  It  is  probably  the  equivalent  of  the  lime- 
stone near  IS^ewton. 

The  second  bluff  or  terrace  is  about  forty  feet  above  low  water. 
About  thirty  feet  above  low  water  in  the  face  of  the  bluff,  there  are  the 
remains  of  an  old  furnace.  It  is  about  three  feet  in  diameter,  of  a 
circular  form  and  walled  with  rock.  Around  it  are  pieces  of  burnt 
limestone,  charcoal  and  cinders.  On  the  top  of  the  bluff  there  are  a 
number  of  Indian  mounds  arranged  in  the  form  of  an  oblong  square 
inclosing  a  court.  The  peculiar  arraugement  of  the  mounds,  and  the 
presence  of  mica  in  the  sandstone  and  also  in  the  drift  bowlders  found 
here,  led  to  the  belief  that  silver  existed  in  the  rocks  and  could  be 
extracted  from  them,  and  the  ^existence  of  the  mounds  and  the  furnace 
led  to  the  sinking  of  the  shaft  in  pursuit  of  the  same  precious  metal. 

On  Crooked  creek,  a  half  mile  west  of  Brockville,  the  following  section 
was  found : 

Ft.    In. 

Buff  colored  limestone  without  fossils 4 

Blue  argillaceous  shale 3 

Botten  limestone  with  fossils • 

Black  bitumlnoos  shale 4 

Bine  argillaceous  shale 2 
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places  along  the  bluffs  of  the  Embarras,  and  may  be  found  in  the  beds 
of  most  of  the  small  streams,  and  in  nearlylevery  portion  of  the  county. 
Soil  and  Timber. — ^The  bottom  lands  of  the  Embarras  have  a  rich 
alluvial  soil,  and  when  cleared  and  brought  under  cultivation,  produce 
large  crops  of  corn,  to  which  they  seem  best  f  adapted.  The  soil  of  the 
prairie  region  is  a  chocolate  colored  clay  loam,  similar  to  that  of  the 
a<^oining  counties,  Q>nd  produces  fair  crops  of  corn,  wheat,  oats  and  grass. 
The  timbered  upland  is  similar  to  that  described  in  the  report  on  Craw- 
ford county,  and  the  varieties  of  timber  noticed  here  was  nearly  the  same. 
Although  not  possessing  so  large  an  area  of  timbered  land  as  Crawford 
county,  it  has  nevertheless  an  abundant  supply  for  a  much  larger 
population  than  it  contains  at  the  present  time. 


CHAPTER    IV. 

LAWRENCE  AND  RICHLAND  COUNTIES. 

m 

Lawrence  county  embraces  an  area  of  about  three  hundred  and  sixty* 
two  square  miles,  and  is  bounded  on  the  north  by  Crawford  county,  on 
the  east  by  the  Wabash  river,  on  the  south  by  Wabash  county  and  on 
the  west  by  Ilichland.  The  principal  water  courses  in  the  county,  besides 
the  Wabash  river  which  forms  its  eastern  boundary,  are  the  Embarras 
river,  which  traverses  the  north-east  portion  of  the  county,  with  its 
affluents  Brushy  Fork  and  Indian  creek,  which  drain  the  northern  and 
central  portions  of  the  county,  and  Kaccoon  creek  and  the  eastern  fork 
of  the  Boupass,  which  drain  the  southern  part.  East  of  Lawrenceville, 
and  lying  between  the  Embarras  and  Wabash  rivers,  there  is  an  extensive 
marsh  from  two  to  four  miles  in  width  and  about  ten  miles  in  lengthy 
called  Purgatory  swamp.  Surrounding  this  on  the  east  and  north^ 
there  is  a  considerable  area  of  bottom  prairie,  the  upper  or  northern 
portion  being  known  as  Allison's  prairie,  and  the  lower  portion  as  the 
Busselville  prairie.  In  addition  to  this  there  are  some  small  prairies  in 
the  southern,  and  also  in  the  northwestern  portion  of  the  county,  but 
the  greater  portion  of  its  area  was  originally  covered  with  a  heavy 
growth  of  timber.  The  surface  is  generally  rolling,  but  nowhere  so 
broken  that  the  land  cannot  be  cultivated  even  along  the  bluffs  of  the 
streams.  The  elevation  of  the  country  above  the  water  courses  is 
nowhere  ver}'  great,  and  on  what  may  be  termed  the  upland  ranges 
from  fifty  to  about  a  hundred'feet. 

Loess  and  Drift — In  the  vicinity  of  the  Wabash  river  we  find  beds  of 
brown  clay  and  buff  or  yellowish  marly  sands  ranging  from  ten  to  twenty 
feet  or  more  in  thickness  which  probably  represent  the  age  of  the  loess. 
These  are  underlaid  by  brown  or  gravelly  clays  containing  small  bowl- 
ders ranging  in  size  from  an  inch  or  two  to  a  foot  or  more  in  diameter. 
On  the  uplands  away  from  the  river  bluffs  there  are  usually  from  fifteen 
to  twenty  feet  of  these  gravelly  clays  above  the  bed  rock,  and  usually 
in  sinking  wells,  especially  in  the  northern  portion  of  the  county,  an 
adequate  supply  of  water  can  only  be  obtained  by  going  from  ten  to 
forty  feet  or  more  below  the  drift  clays  into  the  underlaying  shales  or 
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sandstones.  About  Lawrenceville  there  is  usually  from  five  to  six  feet 
of  brown  gravelly  clay  resting  immediately  upon  the  bed  rock,  and 
above  that  from  ten  to  twelve  feet  of  buff  or  brown  clays  that  are  quite 
free  from  gravel. 

Stratified  Bocks, — ^AU  the  formations  that  outcrop  in  this  county  below 
the  superficial  deposits  already  described,  belong  to  the  upper  Coal 
Measures,  and  include  a  vertical  thickness  of  not  more  than  one  hundred 
and  fifty  to  two  hundred  feet.  On  the  Wabash  river  at  St.  Francis vi lie 
there  is  an  outcrop  of  massive  gray  sandstone,  which  I  believe  to  be 
the  same  as  that  found  at  Hanging-rock  Bluff  in  Wabash  county,  and 
the  lowest  rock  seen  in  this  county.    The  section  here  is  as  follows  :  ^ 

Ft. 

Shale 8 

Impure  iron  ore 1 

Thin  bedded  sandatone  and  sandy  shale. 16 

Massive  gray  sandstone ^ SO   to  35 

Unexposed  to  river  level 10   to  15 

Just  below  the  dam  at  Lawrenceville  on  the  Embarras  river  we  find 
the  following  section,  which  I  believe  overlays  the  beds  seen  at  St. 
Francisville : 

Ft. 

Brown  and  bloish-gray  ai^Ilaoeons  shale 10  to  12 

Biaminons  and  partly  caloareoas  shale  with  bands  of  iron  ore  and  numeroas  fossils 4  to  5 

Black  slaty  shale 3  to  5 

Dark  gray  lim  estone  in  the  river  bed 1 

The  fossiliferous  bed  at  this  locality  contains  Lophophyllum  proUferum^ 
Fle^irotomarm  sj^hcerulata^  P.  tahulatay  P.  OrayvillensiSy  P.  carhonaria^ 
Poljfphemopsis  per-acuta^  Belleraphon  Montfortiamis^  B.  carhonaritiSj  B, 
per-carinatv^,  Astartslla  vari<^,  Frodv^tus  longispinus,  Hemipronites 
crassusy  Maerocheilus  mhabilis^  and  joints  and  plates  of  Crinoidea. 

At  the  bridge  two  miles  east  of  Lawrenceville  we  find  a  repetition  of 
the  foregoing  section,  but  the  bluff  is  much  higher  and  a  greater  thick- 
ness of  strata  is  exposed,  giving  the  following  section: 

Ft. 

1 .    Micaceous  sandstone  and  shale  passing  downward  into  argillaceous  shale SO  to  25 

S.    Bluish-gray  calcareous  shale,  with  iron  bands  and  fossils 4  to    6 

3.    Black  laminated  shale,  with  concretions  of  black  limestone 4  to    5 

4-    Brittle  dark-gray  limestone,  weathering  to  a  brown  or  buff  color 1 J  to  2 

5.    Blue  and  brown  shales,  partly  argillaceous  and  bituminous / IS  to  14 

About  a  hundred  yards  above  the  bridge,  by  an  undulation  of  the 
strata,  the -limestone  No.  4  of  the  above  section  is  brought  down  to, 
and  passes  under  the  river  bed.  This  would  seem  to  indicate  a  rapid 
dip  to  the  northward,  but  the  reappearance  of  the  fossiliferous  shale 
No.  2  of  this  section  on  Lamotte  creek,  in  Crawford  county,  some  twenty 
miles  north  of  this,  shows  that  the  apparent  dip  here  is  only  an  undu- 
lation of  the  strata,  such  as  may  frequently  be  observed  in  the  Goal 
Measures  of  this  State.  Near  the  upper  end  of  the  exposure  here  a 
dike  of  sandstone  from  six  to  eighteen  inches  in  width,  cuts  transversely 
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through  the  lower  bed  of  shale  No.  5  of  the  above  section,  having  an 
east  and  west  direction.  This  would  seem  to  indicate  that  the  andala- 
tion  in  the  strata  here  might  be  dae  to  some  disturbing  force  acting 
from  below.  The  calcareous  shale  No.  2  of  this  section  contains  the 
same  group  of  fossils  found  at  Lawrenceville.  The  limestone  contains 
Naticopsis  ventrioosus,  Ifautihis  sp  f  Terebratrda  bovidensy  Spirifer  piano- 
convexttSy  Rhynchonella  Obagensis^  Athyris  suibtilita^  CUnopistha  radiata^ 
Solenomya  radiata^  with  several  undetermined  species  of  small  univalve 
shells.  This  is  a  very  marked  horizon  in  the  upper  Coal  Measures,  and 
the  outcrops  extend  along  the  valley  of  the  Wabash  from  below  Gray- 
ville,  in  White  county,  to  the  central  or  northern  part  of  Crawford 
county.  The  black  laminated  shale  above  the  limestone  contains  local 
concretions  of  black  limestone,  with  fish  scales  JDisdna  nitida^  etc. 
South  of  the  bridge,  on  the  east  side  of  the  Embarras,  there  is  an  out- 
crop of  micaceous  sandstone  that  affords  some  building  stone  of  a  fair 
quality,  which  has  been  used  for  bridge  abutments,  foundation  wall8, 
etc.,  and  is  probably  the  equivalent  of  the  upper  part  of  the  foregoing 
section. 

At  Mr.  F.  Plummbr's  place,  on  the  S.  E.  qr.  of  sec.  25,  T.  5  N.,  R.  12 
west,  two  wells  were  sunk,  one  near  his  dwelling  house,  passing  through 
eighteen  inches  of  coal  at  a  depth  of  eighteen  feet,  and  the  other,  about 
a  quarter  of  a  mile  to  the  northward,  commencing  at  a  level  below  the 
bottom  of  the  first,  was  carried  down  forty-three  feet  mostly  through 
sandstone  and  shale,  the  lower  part  bituminous,  and  ending  in  the  cal- 
careous fossiliferous  beds  of  the  section  at  Lawrenceville  and  the  bridge 
two  miles  east  of  that  point. 

At  Mr.  Porter's  place,  adjoining  Mr.  Plummer's  on  the  south,  a 
well  was  sunk  to  the  depth  of  fifty-six  feet,  through  the  following  beds : 

Ft. 

Drift  olay  soil,  etc 18 

Sandstone 11 

Bine  shales,  bituminous  at  the  bottom 87 

The  water  was  obtained  in  the  fossiliferous  layers  over  the  black, 
sheety  shale  No.  3  of  the  section  at  the  Embarras  bridge.  The  coal 
passed  through  in  the  well  at  Mr.  Plummer's  house  must  lay  above 
the  sandstone  in  the  Porter  well,  which  had  probably  been  eroded  tfway 
at  that  point  by  water  currents  during  the  drift  epoch. 

At  Mr.  Fbitghet's  well,  a  half  mile  west  of  Mr.  Plummer's,  a  bed 
of  cellular  iron  ore  occurs  in  the  sandstone  near  its  base,  and  was 
passed  through  in  his  well  about  sixteen  feet  below  the  surface.  The 
iron  ore  was  reported  to  be  two  feet  thick  in  the  well,  but  at  the  outcrop, 
a  quarter  of  a  mile  from  the  house,  its  thickness  was  only  about  six 
inches.  It  appears  to  be  too  sandy  to  be  of  any  value  for  the  produc- 
tion of  iron. 
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At  Mr.  Wabeinee's  well,  a  mile  and  a  half  northwest  of  Mr.  Plum- 
mer's,  the  sandstone  was  penetrated  in  a  well  to  the  depth  of  fifty-eight 
feet  without  reaching  the  botix)m  of  the  bed,  and  its  entire  thickness 
here  cannot  be  less  than  from  sixty  to  seventy-five  feet,  l^ear  its  base 
there  is  a  very  hard  layer  about  two  feet  in  thickness,  which  rings  under 
a  blow  of  the  hammer  like  a  compact  limestone,  probably  from  a  small 
per  cent,  of  calcareous  or  ferruginous  matter  in  its  composition.  A 
similar  hard  layer  was  observed  at  the  base  of  the  sandstone  at  Hole's 
quarry,  north  of  Bobinsou,  in  Crawford  county,  of  which  this  is  proba- 
bly the  equivalent.  The  coal  under  this  sandstone  is  probably  No.  12 
of  the  general  section,  which  is  somewhat  irregular  in  its  development  in 
this  county,  sometimes  affording  from  eighteen  to  twenty  inches  of  good 
coal,  while  at  other  places  it  thins  out  to  a  few  inches,  or  is  wanting 
altogether. 

At  Mr.  Emerigh's  quarry,  two  miles  and  a  half  north-east  of  Sumner, 
a  heavy  bed  of  sandstone  outcrops  on  a  branch  of  the  Embarras,  that 
is  probably  referable  to  this  same  formation.  The  face  of  the  quarry 
shows  from  eighteen  to  twenty  feet  of  massive  sandstone,  presenting  a 
concretionary,  structure  at  the  base  of  the  bed,  but  becoming  thinner 
bedded  and  somewhat  shaly  towards  the  top.  This  rock  has  been 
extensively  quarried  here  for  building  culverts  and  bridge  abutments 
on  the  O.  and  M.  railroad.  One  mile  north  of  the  town  there  has  also 
been  a  small  quarry  opened  higher  up  in  this  formation,  where  the  rock 
is  thin  bedded  and  shaly,  but  affords  some  good  building  stone  near 
the  bottom  of  the  quarry,  though  the  overlaying  beds  are  shaly  and 
worthless. 

In  the  Embarras  bluffs  near  Mr.  Wm.  H.  Miles'  place  on  the  X.  W. 
qr.  of  sec.  33,  T.  5,  E.  12,  there  is  a  massive  sandstone  exposed  forming 
the  lower  portion  of  the  bluff  in  connection  with  a  thin  seam  of  coal. 
The  section  here  is  as  follows : 

Ft.    In. 

MaBsive  saodstone 8  to  10 

Ferruginoas  conglomerate 9  to    3 

Coal  (probably  local) 0       8 

Slope  covered  to  the  river  level 10  to  12 

A  hundred  yards  above  where  this  section  was  seen,  the  sandstone 
continues  down  to  the  river  level  with  no  indications  of  coal.  This  is 
probably  the  same  thin  coal  found  on  Brushy  creek,  near  Martin's  mill, 
just  over  the  line  in  Crawford  county,  and  as  it  is  there  from  forty-five 
to  fifty  feet  above  the  creek  level,  it  indicates  a  westerly  dip  of  the 
strata  equal  to  about  six  or  seven  feet  to  the  mile.    Ko  rocks  are  known 

« 

to  outcrop  on  the  Embarras  for  some  distance  above  this  point,  and 
below  there  is  no  considerable  exposure  between  this  and  the  dam  at 
Lawrenceville. 
Three  miles  south  of  Lawrenceville,  on  Mr.  Henderson's  place,  on 
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the  south  side  of  Indian  creek,  and  at  several  other  points  in  the  neigh- 
borhood a  coal  seam  is  foand  which  has  been  opened  and  worked  in  a 
limited  way  to  supply  the  local  demand  for  coal.  It  ranges  from  twelve 
to  eighteen  inches  in  thickness  and  is  mined  only  by  stripping  along  its 
outcrop  in  the  banks  of  the  small  streams.  The  seam  at  Mr.  Hender- 
son's place  is  from  twenty-five  to  thirty  feet  above  the  bed  of  Indian 
creek,  and  partial  outcrops  of  soft  shale  were  seen  between  the  coal 
seam  and  the  creek  level.  This  coal  seems  to  be  identical  with  that  at 
Mr.  i^ETTLE's,  near  the  south  line  of  Crawford  county,  and  the  equiva- 
lent of  !No.  12  of  the  general  section.  It  outcrops  also  on  Mud  creek, 
three  or  four  miles  north-west  of  Lawrenceville,  at  several  places,  and 
has  been  worked  to  a  limited  extent  to  supply  the  neighboring  black- 
smiths previous  to  the  construction  of  the  O.  and  M.  railroad,  since 
which  time  it  has  been  generally  abandoned. 

A  boring  was  made  some  eight  or  ten  years  ago  at  Lawrenceville,  to 
the  depth  of  about  four  hundred  and  fifty  feet,  but  no  accurate  record 
has  been  kept  of  the  beds  passed  through.  A  thin  coal  was  reported 
at  the  depth  of  three  hundred  and  forty  feet,  and  another  seam  four- 
feet  thick  near  the  bottom  of  the  bore,  but  it  seems  probable,  from  all 
that  can  be  learned  at  the  present  time,  that  the  work  was  not  in  charge 
of  a  competent  person,  and  hence  but  little  reliance  can  bB  placed  on 
the  reported  results.  A  very  good  brine  was  said  to  have  been  reached 
near  the  bottom  of  the  bore. 

m 

The  following  sections  and  notes  are  reported  by  Prof.  Cox,  from 
his  examinations  at  localities  not  visited  by  myself:  <^At  John  Lebd's 
quarry,  on  Indian  creek,  one  mile  west  of  the  St.  Francisville  road, 
found  the  following  section : 

Ft    In. 

Gray  shale ^ 8 

Carbonaceous  Ahole 0       9 

Shale 0       8 

Sandstone,  in  even  beds  ftrom  4  In.  to  1  foot  thick 3 

This  sandstone  is  a  durable  bailding  stone  and  was  used  in  the  bridge 
abutments  on  the  Embarras  river.  On  the  north  bank  of  the  Embarras 
river,  at  the  Shaker  mill,  on  sec.  32,  T.  5,  B.  12,  the  following  section 
was  found,  the  massive  sandstone  being  probably  the  equivalent  of  that 
at  St.  Francisville : 

Ft. 

Soil  and  drift 5 

Thin-bedded  sandstone,  S  to8  inches 8 

Massive  sandstone 13 

Section  on  Indian  creek,  three  miles  south  of  Lawrenceville : 

Ft.    In. 
Soil  and  drift 10 

Argillaceous  shale,  with  iron  bands 95 

Impure  cool 0         8 

Fire-clay  and  gray  shale. 5 

Bluish  sandstone  in  the  bed  of  the  creek , f  " 

—7 
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The  eight  inch  coal  in  the  above  section  is  below  that  mentioned  on 
a  previona  page  as  occurring  on  Mr.  Henderson's  place  in  this  negh- 
borhoodj  as  that  is  fonnd  from  25  to  30  feet  or  more  above  the  bed  of 
Indian  creek,  and  ranges  from  twelve  to  eighteen  inches  in  thickness. 
The  following  is  an  approximate  section  of  the  rocks  outcropping  in 
this  county: 

Feet. 

Brown  and  gray  sandstone,  the  lower  part  in  massive  beds 60  to  75 

Coal—No.  12 1  to    1ft 

Shale,  with  bands  of  arglllaceons  iron  ore 30  to  35 

Coal— No.  11 0  to    1 

Sandstone,  top  thin-bedded  and  shaly,  bottom  massive 30  to  35 

The  npper  sandstone  underlays  the  northern  and  western  portions  of 
the  county,  and  is  penetrated  in  sinking  wells  nearly  everywhere  upon 
the  uplands.  At  its  base  there  is  usually  a  very  hard  stratum  that  is 
sometimes  called  limestone  on  account  of  its  hardness,  and  also  a  ferru- 
ginous bed,  that  passes  locally  into  a  sandy  iron  ore.  The  lower  sand- 
stone forms  the  main  portion  of  the  Wabash  bluff  at  St.  Francisville, 
and  also  appears  at  the  Shaker  mill  on  the  Embarras ;  but  its  outcrop 
Is  restricted  to  the  eastern  border  of  the  county. 

Economical    Oeology . 

Building  stone, — Both  the  sandstones  in  the  foregoing  section  afford 
more  or  less  building  stone  of  fair  quality  for  ordinary  use,  and  exten- 
sive quarries  have  been  opened  in  the  upper  one  in  the  vicinity  of 
Sumner  for  the  use  of  the  O.  &  M.  Railroad.  Small  quarries  have  been 
opened  in  various  placea  in  the  central  and  northern  portions  of  the 
county  in  this  bed  to  supply  the  local  demand  for  foundation  stone, 
walling  wells,  bridge  abutments,  etc.  Leeds'  stone  quarry  on  Indian 
creek,  south  of  Lawrenceville,  and  one  mile  west  of  the  St.  Francisville 
road,  is  probably  in  the  lower  bed  of  sandstone,  and  the  rock  obtained 
there  is  in  thin,  even  beds,  ranging  from  four  inches  to  a  foot  in  thick- 
ness. "" 

The  limestone  associated  with  coal  Ko.  11  at  Lawrenceville,  and  at  the 
bridge  two  miles  east  on  the  Embarras,  is  somewhat  argillaceous,  and 
consequently  cannot  be  depended  on  where  it  is  to  be  subjected  to  the 
action  of  frost  and  moisture,  although  it  has  been  used  in  building  the 
Lawrenceville  bridge.  This  is  the  only  limestone  that  was  met  with  in 
the  county,  and  being  both  argillaceous  and  silicious,  it  is  not  adapted 
either  for  building  purposes  or  for  the  lime  kiln. 

Coal, — ^The  uppermost  of  the  two  coal  seams  that  outcrop  in  this 
county  has  been  worked  in  a  small  way  at  several  points  by  stripping, 
and  affords  a  coal  of  very  good  quality  j  but  unfortunately  it  has  been 
nowhere  found  thick  enough  to  be  profitably  mined  in  any  other  way. 
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Jast  north  of  the  county  line  iu  the  edge  of  Crawford  connty,  at  Mr. 
Nettle's  coal  miue,  the  coal  is  about  18  inches  thick,  overlaid  by 
about  a  foot  or  more  of  hard  bitniuinous  shale  resembling  a  cannel  coal. 
It  has  been  mined  here  for  several  years  at  iutervals,  by  tunueling  into 
the  bank  along  the  line  of  outcrop,  but  no  permanent  entry  was  con- 
structed, and  when  the  work  stopped  the  roof  caved  in  and  filled  the 
opening  so  that  a  new  entry  was  required  as  often  as  the  work  was 
resumed. 

This  was  the  condition  of  things  when  I  was  there,  and  I  was  unable 
to  make  any  satisfactory  examination  of  the  quality  of  the  .coal,  or  to 
determine  its  exact  thickness. 

The  main  coals  of  the  lower  measarejs  which  are  so  extensively  mined 
in  Gallatin  and  Saline  counties  will  probably  be  found  here  by  boring, 
and  if  the  well  bored  at  Lawrenceville  had  been  in  the  hands  of  an 
expert,  and  an  exact  record  kept  of  the  thickness  and  composition  of 
the  various  beds  passed  through,  the  question  would  have  been  settled 
whether  there  was  any  thick  seam  of  coal  within  four  hundred  feet  of 
the  surface  in  this  county.  As  it  is,  nothing  has  been  positively  determ- 
ined by  this  expenditure  of  money,  further  than  the  fact  that  two  coal 
seams  of  uncertain  thickness  were  found  in  the  boring,  one  at  a  depth 
of  about  340  and  the  other  at  440  feet  below  the  surface.  The  depth 
of  the  seam,  when  not  exceeding  four  or  five  hundred  feet,  is  no  serious 
impediment  to  the  working  of  the  coal,  if  the  demand  for  this  kind  of 
fuel  is  sufficient  to  justify  the  investment,  and  we  already  have  several 
shafts  in  successful  operation  in  the  State  that  are  over  500  feet  in 
depth.  Deep  mining  is  the  only  alternative  in  this  county  for  obtaining 
an  unfailing  supply  of  thi^  kind  of  fuel,  as  the  surface  seams  appear  to 
be  too  thin  at  every  outcrop  at  present  known  in  this  or  the  adjoining 
counties  to  be  successfully  worked  for  the  supply  of  any  large  demand 
for  coal. 

Iron  ore. — ^The  shales  intervening  between  coals  11  and  12  contain 
numerous  bands  of  argillaceous  iron  ore,  but  .they  are  too  widely  sepa- 
rated at  the  localities  where  the  shales  were  mot  with  in  this  county  to 
be  of  any  practical  value  for  the  furnace.  At  the  base  of  the  upper 
sandstone  a  ferruginous  bed  is  frequently  met  with,  sometimes  appearing 
as  a  conglomerate  of  iron  nodules  in  sandstone;  but  in  Mr.  Fbitghby'S 
well,  on  sec.  25,  T.  6  N.,  R.  12  W.,  it  was  reported  to  be  two  feet  thick, 
and  consisted  partly  of  a  very  good  quality  of  brown  hematite  ore,  but 
other  portions  were  too  much  mixed  with  sand  to  be  of  any  value  for 
the  production  of  metallic  iron.  It  was  found  in  the  well  at  a  depth  of 
16  feet,  and  outcrops  about  a  quarter  of  a  mile  to  the  westward,  where 
its  thickness  is  only  about  six  inches. 

Sm7  and  Timber. — ^The  Wabash  and  Embarras  rivers  are  skirted  with 
broad  alluvial  bottoms  and  level  table  lauds,  ranging  from  two  to  four 
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miles  in  i^ridtb.  Some  portioDS  of  the  latter  are  quite  saady,  and  consti 
tute  the  terrace  prairies  between  the  Purgatory  swamp  and  the  Wabash. 
The  bottoms  along  the  Embarras  are  heavily  timbered  with  all  the  com- 
mon Tarieties  of  oak,  hickory,  ash,  elm,  maple,  black  and  white  walnut, 
coffeennt,  persimmon,  cottonwood,  sycamore,  hackberry,  red  birch, 
honey-locust,  wild  cheiTy,  black  gum,  dogwood,  etc.  The  uplands  are 
geneially  rolling,  and  were  mostly  originally  covered  with  a  heavy 
growth  of  timber,  though  much  of  the  surface  has  been  cleared  and 
brought  under  cultivation  since  the  first  settlement  of  the  county.  The 
soil  on  the  rolling  uplands  is  a  chocolate-colored  clay  loam,  usually  very 
productive,  bringing  good  crops  of  corn,  wheat,  oats  and  grass  annually. 
With  a  judicious  system  of  cultivation,  and  a  proper  rotation  of  crops, 
these  uplands  can  be  easily  kept  up  to  a  high  standard  of  fertility. 
There  are  some  small  upland  prairies  along  the  western  borders  of  the 
county,  the  soil  of  which  does  not  differ  very  much  from  that  6f  the 
timbered  lands  adjacent  thereto. 

BICHLA19I)  C0TJI9TY  embraces  a  superficial  area  of  about  three  hun- 
dred and  fifty  square  miles,  and  is  bounded  on  the  north  by  Jasper  and 
Crawford  counties,  on  the  east  by  Lawrence,  on  the  south  by  Wabash, 
Edwards  and  Wayne,  and  on  the  west  by  Wayne  and  Clay  counties. 
There  are  no  large  streams  in  the  county,  but  some  of  the  northern' 
afiluents  of  the  Little  Wabash  drain  the  western,  and  the  western 
branch  of  the  Bonpass  creek  the  south-eastern  portion  of  the  county. 
The  main  stream  of  the  Little  Wabash  also  skirts  the  south-western 
border  of  the  county  for  the  distance  of  about  eight  miles.    The  surface 
of  the  county  is  generally  rolling,  and  its  area  is  nearly  equally  divided 
into  prairie  and  timbered  land,  the  latter  forming  belts  along  the  courses 
of  the  streams  from  one  to  three  miles  in  width,  and  the  prairies  occu- 
pying the  higher  or  table  lands  between  the  main  water  courses.    The 
elevation  of  the  prairies  above  the  beds  of  the  principal  streams  ranges 
from  fifty  to  about  a  hundred  feet.    The  southeastern  portion  of  the 
county  on  the  head  waters  of  the  Bonpass  is  quite  broken,  and  is  under- 
laid by  the  heavy  beds  of  sandstone  and  sandy  shales  intervening 
between  coals  12  and  13,  which  attain  here  a  thickness  of  seventy  to 
eighty  feet,  or  more.    In  the  central  and  western  portions  the  surface 
is  seldom  so  broken  as  to  render  it  unfit  for  cultivation. 

The  geological  formations  of  this  county  comprise  a  moderate  thick- 
ness of  drift  clay,  sand  and  gravel,  that  is  everywhere  found  immedi- 
ately beneath  the  soil,  except  in  the  creek  valleys,  where  this  superficial 
material  has  been  removed  by  eroding  agencies ;  and  a  series  of  sand- 
stones, shales,  etc.,  embracing  an  aggregate  thickness  of  250  to  300  feet, 
which  belongs  to  the  upper  Coal  Measures,  and  include  the  horizon  of 
three  or  four  thin  seams  of  coal. 
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The  drift  clays  are  somewhat  thicker  in  this  county  than  in  Lawrence, 
and  the  bowlders  are  more  numerous  and  of  larger  size.  Below  the 
brown  gravelly  clays  that  usually  form  the  subsoil  on  the  uplands,  and 
range  from  ten  to  twenty  feet  in  thickness,  there  is  in  many  places  a 
bed  of  hard,  bluish-gray,  gravelly  clay,  or  "hard  pan"  as  it  is  frequently 
termed,  and  below  this  at  some  points  there  is  an  old  soil  or  muck  bed, 
underlaid  by  from  one  to  five  feet  or  more  of  quicksand.  Limbs  and 
trunks  of  trees  are  frequently  found  imbedded  in  this  old  soil  in  which 
they  probably  grew,  or  in  the  bluish-gray  hard  pan  immedid,tely  above 
it,  but  to  the  present  time  no  authentic  specimens  of  animal  remains 
have  b<'en  found  in  them  in  this  State,  sufficiently  well  preserved  for 
identification.  Some  small  fresh  water  and  land  shells  have  been  found 
in  the  quicksands  in  other  portions  of  the  State,  but  they  did  net  prove 
to  be  specifically  distinct  from  those  now  living. 

Coal  Measures, — From  the  meager  outcrops  to  be  seen  on  the  small 
streams  in  this  county,  it  would  not  be  possible  to  construct  a  continu- 
ous section  of  all  the  beds  that  should  be  found  here,  but  fortunately  a 
boring  has  recently  been  made  at  Olney  which  will  aid  us  materially  in 
ascertaining  the  general  character  of  the  formations  that  underlay  the 
southern  and  eastern  portions  of  the  county  to  the  depth  penetrated  by 
the  drill.  I'his  boring  for  coal  was  made  by  Mr.  Crane,  to  whom  I  am 
indebted  for  the  following  report  of  the  beds  passed  through  : 

Ft.    In. 

1.  Soil  and  drift  clay 13 

8.  Yellow  sandatone 28 

3.  Gray  sandstone 2       6 

4.  Black  shale  (horizon  of  coal  No.  13  I) ^ 4 

5.  Clay  shale 29 

6.  Hard  mok  (probably  sandstone) 48 

7..  Clay  shale  with  black  slate 25 

8.  Hardsandrock 3 

0.  Clay  shale 28 

10.  Hard  rook  (probably  sandstone) 36 

11.  Clay  shale 22 

12.  Blackshale  andcoal(^o.  127) 2 

13.  Clay  shale 31 

14.  Limestone 4 

15.  Shale,  partly  calcareous 23 

16.  Limestone. 3 

17.  Hard  rock  (probably  sandstone) 36 

337        6 

Two  miles  and  a  half  south  of  Olney,  in  the  vicinity  of  Boden's  mill, 
located  on  the  8.  E.  qr.  of  sec.  15,  T.  3,  R.  10  E.,  there  is  an  outcrop  of 
a  thin  coal  in  the  creek  bed,  overlaid  by  the  following  strata : 

Ft.    In- 
Brown  sandstone ^ 10  to  12 

Black  shale  with  concretions  of  bine  septaria.  4  to  6 

Blue  olay  shale 5 

Hani  silicious  limostone  with  broken  plants 2 

Clay  shale  with  concretions  of  limestone 3 

Coal  (No.  13  of  general  section) 6 
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The  black  sbale  iu  this  section  is  probably  identical  with  No.  4  of  the 
Olney  borinp,  and  the  thin  coal  below  was  wanting  there  or  else  was 
passed  without  observation.  Some  of  the  limestone  concretions  contain 
fossils,  among  which  I  identititnl  Produetua  Nehrascenm^  BeUerophon 
carbonarius^  Aviculopectenj  etc.  The  baud  of  hard  silicious  limestone 
found  at  this  locality  is  a  very  durable  stone  and  has  been  quarried  for 
building  purposes.  It  is  a  refractory  stone  to  work,  but  may  be  relied 
on  for  culverts  and  bridge  abutments  where  an  ordinary  sandstone 
would  3  ield  to  atmospheric  influences. 

One  and  a  half  miles  south  of  Clermont  there  is  an  outcrop  of  the 
following  beds,  probably  representing  the  same  strata  seen  at  Boden's 
mill  south  of  Olney  : 

Feot. 

1.    Slialo 1  lo2 

9.    Hard  culcareouii  witxlBtone    4t<>8 

3.  Blue  ftliulo  with  cnlcaroons  nixlulos : ^ 3  to  4 

4.  6  aok  laiuinaUxl  sliale  extendloK  to  tho  croek  level 4 

The  quarry  here  belongs  to  the  O.  and  M.  railroad,  and  an  immense 
amount  of  stone  has  been  quarried  from  the  calcareous  sandstone  No.  2 
of  the  above  section,  to  be  used  in  tho  construction  of  culverts  aud 
bridges  on  that  road.  This  quarry  is  near  the  center  of  sec.  10,  T.  3, 
B.  14  E. 

On  Mr.  P.  Berry's  place,  on  the  S.  E.  qr.  of  sec.  11,  T.  2,  R.  14  E., 
coal  has  been  mined  for  several  years  iu  a  limited  way  by  stripping  the 
seam  along  its  outcrop  in  the  valley  of  a  small  stream  a  tributary  of 
the  Bonpass.  The  coal  is  about  18  inches  thick  and  of  good  quality, 
and  is  overlaid  by  a  few  inches  of  soft  bituminous  shale,  and  an  argil- 
laceous shelly  limestone  which  contains  Productus  coataitis,  P.punctatns^ 
F,  Prattenianus^  Spirifer  cameratus,  etc.  The  shale  contains  Choneten 
variolataj  Orthia carbonaria^  Lophophilluni proUferum^  Trewiato/>ora,  joints 
and  plates  of  Crinoideaj  etc.  This  coal  is  also  mined  by  Mr.  Stover  on 
the  N.  E.  qr.  of  the  same  section.  This  is  probably  coal  No.  12  of  the 
general  section,  and  must  have  been  passed  through  in  the  boring  at 
Olney,  and  may  be  represented  by  No.  12  of  the  boring  at  that  i)oint. 

About  five  miles  north-east  of  Olney  coal  has  been  found  on  the  open 
prairie  at  a  depth  of  about  22  feet  below  the  general  surface  level.  It  was 
first  discovered  in  digging  a  stock  well,  and  subsequently  an  inclined 
tunnel  has  been  driven  down  to  the  coal  and  preparations  made  to  work 
it  in  a  systematic  way.  If  the  seam  retains  an  average  thickness  of 
three  feet,  it  will  prove  of  great  value  to  the  county.  The  roof  consists 
of  clay  shale  with  some  limestone  iu  bowlder-like  masses,  though  it  is 
possible  the  limestone  masses  thrown  out  in  opening  the  tunnel  may 
belong  to  the  drift  days,  and  not  to  the  roof  shales  of  the  coal.  This 
tunnel  is  on  Mi\  Combs'  place,  but  the  coal  has  abo  been  found  on 
the  adjoinhig  place  belonging  to  Mr.  Shooks.    On  another  farm  a  little 
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farther  to  the  west,  on  sec.  18,  T.  4  N.,  B.  10  E.,  a  doable  seam  was 
re[K)rted  to  have  been  passed  through  in  a  bore  bat  a  short  distaiK*^ 
below  the  surface,  the  upper  oue  two  feet  and  the  lower  one  three  feet  in 
thickness,  with  a  space  of  about  fifteen  feet  between  them.  These  coals, 
if  there  are  really  two  distinct  seams  here,  must  be  about  the  horizon 
of  No.  15  of  the  general  section,  and  this  is  probably  about  the  southern 
line  of  outcrop  for  these  coals,  as  no  indications  of  their  presence  was 
found  in  the  boring  at  Olney  or  in  sinking  wells  about  the  city,  and 
from  the  topography  of  the  surface  1  am  inclined  to  believe  the  surface 
level  where  these  coals  have  been  found  is  at  least  forty  or  fifty  feet 
above  the  level  at  Olney. 
Prof.  Cox  notes   the  following  sections  at  points  I  did  not  visit: 

'^Section  at  B.  F.  IIbap^s  sandstone  quarry  on  sec.  34,  T.  4,  B.  10  E. 

pt. 

Soil  and  drift 8 

Sott  buff  saTidatone 3 

Hard  gray  buildini;  stone 4 

The  gray  sandstone  is  very  hard  and  takes  a  good  finish,  stands  well 
but  is  somewhat  marred  by  carbonaceous  spots.  At  Andy  Darling's 
quarry,  two  miles  west  of  Olney,  the  quarry  rock  is  overlaid  by  8  feet 
of  buff  silicions  shale,  beneath  which  is  a  heavy  bedded  buii*  sandstone 
that  was  quarried  for  the  masonry  on  the  O.  and  M.  railroad  at  the  time 
of  its  construction. 

On  sec.  18,  T.  3,  B.  10,  on  Big  creek,  found  the  following  section  : 

Ft 

Coyerod  slope >% 25 

Slialy  sandstone • 5 

Heavy  beddod  sandstone 10 

Black  bituminous  shale » 3 

A  quarter  of  a  mile  down  the  creek  a  soft  buff  sandstone  in  heavy 
beds  from  four  to  ten  feet  thick  alternate  with  thinner  beds  of  hard 
bluish  sandstone.  At  Uiggiiis'  mill,  on  sec.  34^  T.  3,  B.  14,  in  his  well 
located  on  the  slope  of  a  hill  rising  to  the  north  from  Bonpass  creek, 
sixteen  feet  of  sandstone  was  passed  through  and  a  coal  seam  below  it 
reported  to  be  twenty  inches  thick.  Shaly  sandstone  and  clay  shale 
were  seen  overlaying  the  heavy  bedded  sandstone  a  few  hundred  yards 
above  the  mill.  The  hills  along  the  Bonpass  are  from  twenty  to  sixty 
feet  high,  composed  in  part  of  drift  deposits  consisting  of  yellowish 
clay  with  gravel  and  small  bowlders,  the  latter  seldom  exceeding  five 
or  six  inches  in  diameter. 

At  Wilson  Law's  coal  bank,  on  sec.  IG,  T.  2,  B.  14,  the  section  is 
as  follows : 

Ft    In. 

Soil  and  drift 10 

Buff  sandstone  and  shale 5 

Bluish-gi'ay  limestone , S 

Shale 0       2 

Coal 1       8 


I 
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The  shale  over  the  coal  was  filled  with  fossil  shells,  corals,  etc.  The 
limestone  over  this  coal  was  also  seen  three  miles  north-west  of  Law's 
place,  where  it  was  formerly  quarried  and  burned  for  lime. 

A  quarter  of  a  mile  below  the  Big  Creek  bridge,  south  of  Olney, 
found  the  following  section : 

Kt. 
Soil  and  drift 15 

Coarse  irregularly  bedded  saudstoue 15 

Black  marly  shale 13 

The  lower  part  of  the  black  shale  was  slaty  and  contained  numerous 
fossWs,  Pleurotomaria  tahulata^  P.  Graymlleims^  Bellerophon  percarinatuSj 
B.  Montfortianus^  B.  carhonarius^  Athyris  auhtilita^  Prodvictus  longispinmj 
Xucula  ventricosa,  OrtJioceras  Rushensis,  and  Laphophyllum  proliferum. 
At  James  C.  Stewart's  place,  four  and  a  half  miles  south-west  of 
Olney,  a  black  shale  outcrops  in  the  banks  of  Sugar  creek  about  five 
feet  thick,  underlaid  by  a  thin  coal.  A  quarter  of  a  mile  below  at  the 
bridge  saw  the  same  conglomerate  sandstone  that  occurs  on  Big  creek, 
underlaid  by  the  same  black  shale,  which  was  sometimes  marly  and 
contained  the  fossils  mentioned  above.  It  also  contains  large  nodules 
of  impure  limestone.'' 

This  bituminous  shale  and  thin  coal  probably  represents  coal  Ko.  13 
of  the  general  section,  and  this  same  group  of  fossils  occurs  in  connec- 
tion with  this  coal  on  the  East  fork  of  Shoal  creek  in  Montgomery 
county. 

« 

E  conomical     Q  eqlogy . 

Building  Stone. — Sandstone  of  a  fair  quality  for  ordinary  use  is  quite 
abundamt,  and  there  is  probably  not  a  township  in  the  county  where 
good  quarries  could  not  be  opened  at  a  moderate  expense.  Many  of 
these  localities  have  been  mentioned  in  the  preceding  pages,  and  but 
little  needs  to  be  said  farther  in  regard  to  them.  The  quarries  south  of 
Clermont,  belonging  to  the  O.  and  M.  railroad,  afford  a  very  hard  and 
durable  rock,  and  although  the  bed  is  only  about  six  feet  in  average 
thickness,  it  is,  fortunately,  so  situated  as  to  require  no  great  expendi- 
ture in  stripping,  and  the  rock  has  already  been  removed  over  a  surface 
of  several  a^cres  in  extent.  The  rock  is  a  very  hard,  gray,  micaceous 
sandstone  and  seems  to  be  but  little  affected  by  long  exposure,  and  hence 
affords  a  desirable  material  for  culverts,  bridge  abutments,  etc.  The 
sandstones  in  the  northern  and  western  portions  of  the  county  are  for 
the  most  part  rather  soft,  but  locally  they  afford  some  very  good  build- 
ing stone,  as  at  Mr.  Heap's  quarry  northeast  of  Olney,  and  at  Darling's 
quarry  two  miles  west  of  that  town.  The  stratum  of  hard,  silicious 
limestone  outcropping  on  Big  creek  two  miles  and  a  half  south  of  Olney 
is  a  durable  stone,  but  is  not  to  be  obtained  in  suiiicient  quantity  to  be 
of  much  importance  as  a  building  stone. 
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Coal, — ^There  are  two  coal  seams  cropping  out  in  this  county  that 
promise  to  be  of  some  valae  in  8appl3ing  the  local  demand  for  fuel,  and 
the  upper  one,  if  its  thickness  at  the  out<irop  should  be  found  persistent 
over  any  considerable  area,  will  furnish  all  needed  supplies  for  tbe 
county  for  many  years  to  come.  The  lower  seam,  which  outcrops  on  the 
head  waters  of  the  Bonpass  in  the  south-eastern  portion  of  the  county, 
and  has  been  referred  to  No.  12  of  the  general  section,  ranges  from  six- 
teen to  twenty  inches  in  thickness,  and  has  only  been  worked  by  strip, 
ping  in  the  creek  valleys  where  it  outcrops.  It  affords  a  coal  of  good 
quality,  but  unfortunately  is  generally  too  thin  to  be  mined  profitably  iu 
a  systematic  way  The  other  seam,  five  miles  north-west  of  Olney,  is 
about  three  feet  in  thickness,  and  an  inclined  tunnel  has  been  carried 
down  to  it,  and  preparations  made  for  working  it  systematically  for  the 
supply  of  the  Olney  market.  This  is  probably  the  Shelbyville  seam, 
No.  15  of  the  general  section,  which  is  the  thickest  seam  in  the  upper 
Coal  Measures,  and  usually  quite  persistent  in  its  development.  Iu 
Shelby  county  this  seam  affords  a  semi-block  coal  of  fair  quality,  hard 
enough  to  be  bandied  without  much  waste,  and  tolerably  free  from  sul- 
phuret  of  iron,  but  showing  thin  partings  of  selenite  on  transverse 
cleavage.  The  thickness  of  the  sandstones,  shales,  etc.,  intervening 
between  coals  12  and  15  in  the  valley  of  the  Okaw  is  about  235  feet,  but  in 
this  county  it  is  probably  somewhat  less,  though  this  point  could  only 
be  determined  approximately  from  the  lack  of  continuous  outcrops  of 
the  intervening  strata.  The  main  coals  of  the  lower  Coal  Measures  are 
probably  from  six  hundred  to  a  thousand  feet  below  the  surface  at  Olney, 
and  it  would  require  an  expenditure  of  capital  to  open  and  work  them 
that  the  present  demand  for  coal  would  not  justify.  If  the  seam  north- 
east  of  Olney  should  be  found  to  retain  an  average  thickness  of  three 
feet  over  any  considerable  area,  it  will  furnish  an  abundant  supply  for 
all  the  present  demands  for  coal  in  this  county. 

Lime. — No  limestone  was  seen  in  this  county  that  seemed  well  adapted 
for  use  in  the  lime  kiln,  though  some  attempts  have  been  made  to  use 
the  rock  overlying  coal  No.  12  on  the  Bonpass  for  that  purpose.  It  is 
usually  too  argillaceous  to  slack  freely  when  burned,  and  at  best  would 
only  produce  a  very  inferior  quality  of  lime. 

8oil  and  Agriculture, — ^The  agricultural  facilities  in  this  county  are 
similar  to  those  of  the  counties  adjoining,  and  do  not  require  any 
extended  notice  in  this  place.  The  'surface  is  generally  rolling  and 
pretty  equally  divided  into  timber  and  prairie  land.  The  prairies  are 
usually  small,  and  possess  a  rich,  productive  clay-loam  soil,  that  will 
never  require  manuring  if  properly  cultivated  with  a  judicious  system 
of  rotation  of  crops.  The  soil  on  the  timbered  lauds  is  less  uniform  in 
quality  than  on  the  prairies,  and  its  character  is  generally  well  indicated 
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by  the  growth  of  timber.  Where  this  is  mainly  composed  of  two  or 
three  varieties  of  oak  and  hickory,  the  soil  is  thin  and  poor,  and  will 
require  frequent  applications  of  manure  or  other  fertilizers  to  keep  it  up 
to  the  ordinary  standard  of  productiveness  for  western  lands.  But 
where  the  timber  growth  is  largely  interspersed  with  elm,  black  walnut, 
linden,  wild  cherry,  persimmon,  honey  locust,  etc.,  the  soil  is  good,  and 
will  rank  favorably  with  the  best  prairie  lands  in  its  productive  qualities. 
A  large  portion  of  the  timbered  land  in  the  county  is  of  this  quality, 
and  when  cleared  and  brought  under  cultivation,  it  produces  nearly  or 
quite  as  well  as  the  best  prairie  land. 

I  am  indebted  to  Mr.  J.  B.  Wolf,  of  Olney,  former  county  surveyor, 
for  much. valuable  information,  and  for  personal  attention  and  assist- 
ance while  at  work  in  the  county. 


OHAPTEE   V. 

WABASH  AND  BDWAEDS  COUNTIES. 

Wabash  and  Edwards  are  two  of  the  smallest  couDties  in  the  State, 
and  laying  contiguous  to  each  other  on  its  south-western  borders,  they 
may  very  properly  be  described  together.  Their  aggregate  area  is 
about  four  hundred  and  twenty-five  square  miles,  arid  their  boundaries 
are  as  follows :  Wabash  is  bounded  on  the  north  by  Lawrence  and 
Bichland  counties,  on  the  east  and  south  by  the  Wabash  river,  and  on 
the  west  by  the  Bonpass  creek.  Edwards  county  is  bounded  on  the 
north  by  Kichland  couht3'^,  on  the  east  by  Bonpass  creek,  on  the  south 
by  White  county,  and  on  the  west  by  Wayne.  The  only  streams  of  any 
importance  are  those  forming  in  part  their  respective  boundaries,  the 
Wabash  river,  by  a  south-westerly  course,  bounding  Wabash  county  on 
the  east  and  south,  and  the  Bonpass  creek,  with  a  course  nearly  due 
south,  forming  the  dividing  line  between  them.  The  latter  stream 
winds  its  sluggish  course  through  a  broad  alluvial  valley  showing  no 
outcrops  of  the  underlaying  rock  formations  except  at  rare  intervals. 
Along  the  Wabash,  exposures  of  the  rocky  strata  are  more  numerous, 
but  as  the  course  of  the  river  is  nearly  on  the  trend  of  the  underlaying 
formations,  but  a  limited  thickness  of  strata  can  be  seen  along  the 
bluffs  of  this  stream.  The  surface  of  the  uplands  is  generally  quite 
rolling,  but  there  are  some  limited  areas  of  rather  flat  timbered  lands 
above  the  level  of  the  river  bottoms,  and  forming  what  may  properly 
be  termed  terrace  lands.  Both  counties  are  heavily  timbered,  though 
there  are  some  small  prairies  within  their  limits.  A  complete  list  of 
the  trees  and  shrubs  indigenous  to  Wabash  county  has  been  furnished 
for  this  report  by  Dr.  J.  Sohenok,  of  Mt.  Oarmel,  which  will  be  found 
further  on.  It  is  peculiarly  interesting  because  it  shows  the  presence 
here  of  some  species  hitherto  supposed  to  belong  exclusively  to  a  more 
southern  latitude. 

The  geological  formations  to  be  seen  in  this  county  belong  to  the 
Quaternary  and  the  upper  Goal  Measures.  The  former  is  more  fully 
developed  along  the  bluffs  of  the  Wabash  than  elsewhere,  and  consist 
of  the  buff  and  yellow  marly  sands  and  clays  of  the  loess,  and  a  mod- 
erate thickness  of  the  gravelly  clays  of  the  drift*  formation. 
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On  the  lower  course  of  the  Bonpass,  in  the  vicinity  of  Grayville,  and 
in  some  of  the  valleys  of  the  smaller  streams,  stratified  clays  are  foand 
at  the  lowest  levels  seen,  which  may  belong  to  an  older  deposit  than 
the  drift,  and  a  heavy  bed  of  this  kind  is  reported  to  have  been  passed 
through  in  the  boring  south-west  of  Mount  Carmel,  but  as  it  was  over- 
laid by  sandstone,  and  no  rock  of  this  kind  is  known  in  this  county  of 
more  recent  age  than  the  Goal  Measures,  I  am  inclined  to  doubt  the 
correctness  of  the  report.  However  it  is  by  no  means  improbable  that 
there  are  old  valleys  along  the  Wabash,  as  well  as  the  Mississippi'  and 
Ohio,  that  were  filled  originally  with  Tertiary  or  Cretaceous  deposits, 
some  of  which  still  remain,  and  are  now  hidden  by  the  subsequent 
accumulations  of  loess  and  drift.  Indications  of  the  existence  of  such 
beds  have  been  found  on  the  Ohio  as  far  north  as  Louisville,  and  on  the 
Mississippi  for  more  than  two  hundred  miles  above  St.  Louis,  the  evi- 
dences being  well  preserved  shark's  teeth  found  at  various  points  within 
the  region  specified,  some  of  which  are  too  fragile  and  delicate  to  have 
been  transported  for  long  distances  by  drift  agencies  without  destruc- 
tion. The  reported  sandstone  above  the  clay  in  the  boring  is  most 
probably  a  Coal  Measure  bed,  and  the  reported  clay  beneath  it  may  be 
a  soft  clay  shale  of  the  same  age,  such  as  is  frequently  met  with  in  the 
coal-bearing  formations.  At  Mount  Carmel  the  loess  and  drift  clays 
are  about  thirty  feet  in  thickness,  which  is  probably  about  the  average 
in  the  vicinity  of  the  river  bluffs,  while  on  the  uplands,  remote  from  the 
river,  their  average  thickness  is  not  more  than  fifteen  to  twenty  feet, 
and  at  many  points  much  less. 

In  Edwards  county  the  Quaternary  beds  present  the  same  general 
character,  and  are  considerably  thicker  in  the  bluffs  on  the  lower  course 
of  the  Bonpass  than  in  the  central  and  western  portions  of  the  county, 
where  we  only  find  from  ten  to  twenty  feet  of  buffer  brownish  gravelly 
clays  overlaying  the  bed  rock.  Near  Grayville  the  creek  banks  show 
outcrops  of  five  to  ten  feet  or  more  of  stratified  clays,  variously  colored, 
and  seemingly  derived  from  the  decomposition  of  the  clay  shales  of  the 
Coal  Measures,  and  above  these  we  find  from  twenty  to  thirty  feet  of 
loess  possibly  covering  a  nucleus  of  gravelly  drift  clay.  To  the  north 
and  west  the  loess  is  not  conspicuous,  and  in  digging  wells  the  bed  rock 
is  usually  reached  after  passing  through  ten  or  fifteen  feet  of  brown 
drift  clays. 

Coal    Measures . 

In  the  bluffs  of  the  Wabash  river,  at  Mount  Carmel,  there  is  an  out- 
crop of  sandstone  forming  the  lower  portion  of  the  bluff,  underlaid  by 
a  blue  clay  shale  but  partially  exposed. 
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The  followiog  is  a  section  of  the  blaff  at  this  point : 

Ft. 

Loeaaand  drift  days 30 

Soft,  Abaly,  micaceoua  sandstone .13 

Massive  sandstone,  partly  conoretionary 90 

Blue  clay  shale^parlial  exposure  of 3  to    6 

Springs  of  water  issue  from  the  base  of  this  sandstone,  indicating  the 
impervioQS  character  of  the  underlaying  beds,  even  where  there  is  no 
outcrop  of  the  shales.  Locally  tlie  concretionary  sandstone  contains 
geodes  of  oxyd  of  iron,  filled  with  a  greenish  or  buff  colored  clay.  The 
base  of  the  above  section  is  some  fifteen  or  twenty  feet  above  the  low 
water  level  of  the  river,  and  the  intervening  beds  which  are  probably 
shales  are  not  exposed.  A  boring  was  made  here  for  coal  under  the 
direction  of  Mr.  J.  Zooibbma.n,  to  whom  I  am  indebted  for  the  follow- 
ing section  of  the  beds  passed  through,  and  as  the  work  was  done  with 
a  hollow  drill  and  prosecuted  very  carefully,  the  section  is  probably  a 
very  correct  one.  The  bore  was  commenced  just  above  the  low  water 
level  of  the  river,  and  something  like  fifteen  feet  below  the  base  of  the 
foregoing  section,  and  passed  through  the  following  beds : 

Ft.    In. 

No.    I.  Shale 9 

No.   9.  Sandstone 2 

No.   3.  Clay  shale ^^ 4 

No.    4.  Sandstone. 35 

No.   5.  Micaceous  sandstone. 0     10 

No.   6.  Hard,  fine  sandstone 4 

No.   7.  Fire-olayl I 

No.   8.  Coal  and  bitaminoQS  shale 0       4 

No.   9.  Fireclay 9 

No.  10.  Argillaceous  sandstone 2 

No.  11.  Blue  shjile 1       4 

No.l2.  Fireclay 3      10 

No.  13.  Calo.  shale  and  sandstone -.  32 

No.  14.  Gale,  shale,  with  black  sti-eaks 20 

No.  15.  Blue  clay  shale 36 

No.  18.  Blue  flre-clay 4       3 

No.  17.  Coal 0       7 

No.  18  Fireclay 3 

No.  19.  Argillaceous  limestone 5 

No.20.  Hard  sandstone,  parting 0       1 

No  21.  Hard  gray  limestone 2       2 

No.  22.  Hani  gmy  limestone 1       8 

No.  23.  Very  bard  limestone 2 

No.24.  Calcareous  shale 1        8 

No.25.  Band  uf  iron  stone 0       3 

No.  26.  Variegated  shale 2 

No.27.  Hard  gray  limestone. 1       3 

No.28.  Variegated  shale 0       3 

No.  29.  Hard  gray  limestone 2       4 

No.30.  Variegate<l  shale 0       3 

No.31.  Hard  gray  limestone 8       8 

IcjO       8 

This  boring  was  commenced  near  the  horizon  of  No.  11  coal,  and 
the  beds  passed  through  probably  extend  very  nearly  to  No.  7.    The 
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following  is  the  report  of  a  bore  made  for  oil  one  mile  and  a  half  south- 
west of  the  court  house,  commencing  in  a  creek  valley : 

Ft.    In. 

Ko.   1.    Soil,  clay,  etc M 

No.  2.    SaDdntone 24 

No.   3.    Clay  t  (pfrobubly  clay  shale) 45 

No.   4.    Sandstone 3 

No.   5.    Bitaminoiis  shale  (probably  blue  clay  shalo) 33 

No.   6.    Sandstone 1       • 

No.   7.    Bituminoas  shale 10       6 

No.   8.    Sandstone 2 

No.   0.    Bituminous  shale 5 

No.  10.    Sandstone 3 

No.  11.    Bituminoas  shale 4 

No.  12.    Sandstone 1   .    4 

No.  13.    Bituminous  shale,  showing  oily  soot 5 

No.  14.    Sandstone 13 

No.  15.    Very  hard  limestone '. 34 

No.  If.    Bituminous  shale i 8 

No.  17,    Sandstone 3 

No.  18.    Coal,  No.9 : S 

No.  19.    Limestone 5 

No.  20.    Shale 3 

No.  21.    Sandstone 2 

No.  32.    Mixture  of  sand  and  limestone 8 

No.  23.    Tellow  shale 4 

No.  24.    Sandstone 12 

No.  35.    Clay  shalo,  with  pyrites 12 

No.  26.    Sandstone 15 

No.  27.    Bituminous  shale 6 

No.28.    Sandyshale _ 70      * 

No.  29.    Sandstone 60 

No.  30.    Micaceous  sandstone 10 

No.  31.    Coal.  No.  71 3 

No.  32.    Bituminous  shale 13 

No.  34.    Compact  limestone 8 

No.  35.    Bituminous  shale 7 

No.  39.    Lime  and  sandstone 2 

No.  40.    Bituminoas  sh^le 5 

4&i       4 

It  is  hardly  possible  that  the  beds  reported  as  bituminous  shale  in 
this  bore  could  be  anything  more  than  ordinary  blue  clay  shales,  and  as 
a  rule  I  believe  that  but  little  dependence  can  be  placed  in  the  re[)orted 
sections  of  oil  well  borings  made  in  this  State.  By  comparing  this 
section  with  that  made  for  coal  it  will  be  seen  that  there  is  a  wide  dis- 
crepancy in  the  descriptions  given  of  the  strata  passed  through  in  each, 
and  although  the  oil  well  boring  was  carried  down  to  the  depth  of  about 
seven  hundred  feet,  yet  no  coal  was  reported  below  the  three  feet  seam 
found  at  the  depth  of  four  hundred  and  tiffy-five  feet,  which  probably 
represents  coal  No.  7  or  8  of  the  general  section.  The  sandstone 
No.  2  of  the  oil  well  boring  may  be  the  same  as  No.  4  in  the  other, 
but  there  is  very  little  correspondence  in  the  lower  strata,  considering 
that  the  distance  between,  the  points  where  the  borings  were  made  is 
scarcely  two  miles  in  a  direct  line. 


A 


WABASH  AND  EDWAEDS  COUNTIES.  55 

In  the  bed  of  the  river  at  low  water  there  is  an  outcrop  of  micaceous 
sandstone  No.  2,  of  the  first  boring,  which  contains  iron  nodules,  some 
of  which  inclose  fossil  ferns,  and  one  was  found  containing  Leaia  trica- 
rinata.  In  the  bed  of  the  river,  a  little  further  down,  an  impure  argil- 
laceous limestone  has  been  found  below  the  river  level. 

At  Hanging-rock  bluflf.  about  three  miles  north-east  of  Mt.  Oarmel, 
there  is  an  outcrop  of  massive  sandstone  similar  to  that  at  the  town, 
which  projects  into  the  bed  of  the  river  at  low-water,  and  rises  above  it 
to  the  hight  of  30  to  35  feet.  Three  quarters  of  a  mile  nearly  west  of 
Hanging-rock,  at  Mr.  Reel's  place,  there  is  an  exposure  of  the  beds 
above  the  sandstone  showing  the  following  section : 

Ft.    In. 

Soft  brown  shales 4  to    • 

Bitaminous  shale 1  to    3 

Dark,  hard  bituminons  limestone 3 

Coal— No.  101 1     6 

Clay  shale 1  to    9 

Massive  sandstone 30  to  35 

The  limestone  here  is  a  steel-gray,  passing  into  black,  and  weathering 
to  an  olive-brown,  and  filled  with  crushed  shells  of  small  size,  among 
which  Rhynchonella  Osagenais  seemed  to  be  most  conspicuous.  It  is 
possible  that  the  sandstone  at  Hanging-rock  belongs  below  that  at  Mt. 
Garmel,  as  the  beds  seemed  to  rise  to  the  northward,  so  far  as  we  could 
find  the  rocks  exposed,  and  this  sandstone  may  be  the  bed  No.  4  in  the 
boring  made  at  the  river  bank.  This  seems  the  more  probable  from 
the  fact  that  no  trace  of  the  limestone  or  coal  has  been  found  above 
the  Mt.  Carmel  sandstone,  where  it  should  appear  if  these  sandstones 
are  identical.  Furthermore  the  outcrop  at  Hanging-rock  is  about  a 
mile  to  the  eastward  of  the  Mt.  Garmel  bluff,  and  the  general  western 
dip  of  the  strata  would  naturally  bring  up  the  lower  beds  in  this  direc- 
tion. Furthermore  the  rock  seemed  harder  and  appeared  to  be  less 
affected  by  atmospheric  influences  at  the  former  locality  than  at  Mount 
Garmel.  If  the  sandstone  is  the  same  at  these  localities,  the  limestone 
and  coal  at  Reel's  place  must  be  a  mere  local  deposit;  but  I  believe 
this  limestone  to  be  identical  with  that  at  Bochester  mills  in  the  river 
bank,  which  represents  the  horizon  of  No.  10  coal.  On  Goflfee  creek 
there  is  a  good  exposure  of  the  beds  overlaying  this  limestone,  and  the 
following  section,  commencing  in  the  bed  of  the  river  at  low-water  mark, 
and  extending  up  the  creek  for  about  a  mile,  shows  the  general  charac- 
ter and  relative  position  of  the  rocks  in  this  vicinity : 

Ft.      In. 

Ko.  1.  Coal,  hard  and  splinty— No.  13  f 3 

Ko.  3.  Space  unexposed. f 

No.  3.  Brown  shale 4  to  6 

No.  4.  Shaly  impure  limestone 1  to  3 

No.  5.  Clay  shale U  ti>  2 

No.  6.  Blaokshale 0     6 

No.  7.  Coal— No.  13 0     4 
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Ft.      In. 

No.    8.  Bla<jlc  ahal©— No.  12 0     6 

No.    9.  Coal— No.  IS 0      6 

No.  10.  Blue  and  green  clay  shale. 2  to  3 

No.  11.  Maasive  gray  sandstone 18  to  20 

No.  12.  Clay  shale 15  to  18 

No.  13.  Black  laminated  shale 2  to    3 

No.  14.  Dark  shaly  limestone 1 

No.  15.  Coal-No.  11 0    10 

No.  16.  Clayshale 3  to    4 

No.  17.  Hard,  nod  alar,  doye-colored  limestone 2 

No.  18.  Softshales  15  to  20 

No.  19.  Hard,  bituminous  limoatone 1  to    3 

No.  20.  Coal  No.  10 1 

No.  21.  Sandy  shale,  and  sandstone  in  the  river  bed 8 

The  limestone  No.  19  of  the  above  section  I  believe  to  be  identical 
with  that  at  Reel's  place,  and  the  sandy  shale  and  sandstone  in  the 
river  bed  at  Rochester  mills  to  be  the  upper  part  of  the  Hanging-rock 
sandstone,  and  the  sandstone  at  Mount  Oarmel  is  probably  the  equiva- 
lent of  No.  11  of  the  foregoing  section.  The  upper  coal  on  Coffee  creek, 
No.  1  of  the  above  section,  is  probably  the  same  formerly  worked  by 
Mr.  SiMONDS  and  others  south-west  of  Mount  Carmel,  and  is  either  a 
merely  local  seam,  or  a  division  of  No.  Ii2,  as  there  is  a  heavy  bed  of 
sandstone,  usually  from  sixty  to  eighty  feet  in  thickness,  intervening 
between  coals  12  and  13,  of  which  there  was  no  trace  here,  the  covered 
space  represented  by  No.  2  of  the  section  not  exceeding  8  to  10  feet  in 
thickness.  It  is  possible  that  the  outcrop  of  No.  1,  which  was  only 
some  two  or  three  hundred  yards  from  the  outcrop  of  Nos.  7,  8  and  9, 
may  be  only  a  thickening  and  reappearing  of  the  same  seam  at  a  little 
higher  level.  The  outcrop  at  the  highest  exposure  was  in  the  bed  of 
the  creek,  and  no  roof  bat  sand  and  gravel  was  found  above  the  coal. 
The  shaly  brown  limestone  No.  4  of  this  section  contained  a  few  fossils, 
among  which  I  noticed  Spirifer  cameratns^  Lophophyllum  proliferum  and 
joints  of  Crinoidw.  The  hard,  dove-colored  limestone  contained  numer- 
ous examples  of  Productus  Frattenianusy  Aviculopeeten  Clevelandicus^ 
and  a  small  branching  coral. 

The  old  coal  shaft  on  Mr.  Simonds'  place,  about  three  miles  south- 
west of  Mount  Carmel,  has  been  abandoned  for  some  time,* and  the 
sides  have  fallen  in,  so  that  nothing  could  be  learned  when  I  was 
there  in  regard  to  the  thickness  or  quality  of  the  coal,  except  from  those 
who  had  worked  in  the  mine  when  it  was  in  operation.  The  seam  is 
said  to  average  about  three  feet  in  thickness,  and  lays  from  30  to  35 
feet  below  the  surface. 

Section  of  Simonds'  coal  shaft : 

*  Ft.    In. 

Drift  clay  and  aoil 5       6 

Ar£lllaoeou8  shale 30 

Limeetono • 0       6 

Coal 3 
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This  seam  has  been  opened  by  several  parties  in  this  neighborhood, 
bat  the  shafts  have  all  been  abandoned.  This  coal  probably  corre- 
sponds to  coal  11  or  12  of  the  general  section. 

At  Hebshby's  old  mill,  on  Baccoon  creek,  there  is  an  outcrop  of  the 
same  fossiliferons  shales  found  at  Lawrenceville  and  Grayville,  asso- 
ciated with  coal  No.  11.  The  section  here  shows  the  following  beds 
outcropping  iu  the  bluffs  of  the  creek  : 

Feet. 

No.  1.    Brown  sandy  shales  and  sandstone 8  to  10 

Ko.  9.    Blaeand  gray  shales,  the  lower  part  argiUaceons 90  to  85 

Xo.  3.    Blae  foesillforous  shale,  with  iron  nodnles 3 

No.  4.    Black  laminated  shale 1  to    8 

No.  5.    Dark,  bitaminous limestone ^ 0  to    8 

No.  6     Black  laminated  shale 14  to    8 

No.  7.    Blae  day  shale ' 6 

The  argillaceous  shales  No.  2  of  the  above  section  contain  numerous 
bands  of  argillaceous  iron  ore,  which  are  more  numerous  in  No.  3,  and 
contain  the  same  species  of  fossils  that  occur  in  the  shale.  I  obtained 
here  the  following  species:  Pleurotomatia  taJmlata^  P.  sphcerulata^  P. 
OrayvillensiSj  Bellerophon  carbanaritis,  B.  percarinattiSy  PolyphemopHs 
per-acutaj  Lophophyllum  proUferumj  Dentalium  ohsoletumy  Orthoceras 
RiLshensiSy  and  Macrodon  carbonaria. 

At  Allendale  this  fossiliferons  shale  was  found  in  a  well  sunk  near 
the  railroad,  overlaid,  as  at  Hebshey's  mill,  by  sandy  shales  and  sand- 
stone, which  is  found  in  sinking  wells  in  the  higher  portions  of  the 
town.  In  one  well  near  the  summit  level  a  thin  coal  8  inches  thick  was 
passed  through,  with  2  feet  of  clay  shale  above  it,  and  about  the  same 
thickness  of  fire-clay  below.  In  the  vicinity  of  Oriole  the  sandstone 
above  this  thin  coal  is  found  at  several  places,  and  quarries  have  been 
opened  in  it  for  building  stone,  flag-stones,  etc  It  probably  underlays 
all  the  highlands  in  the  north-west  portion  of  the  county. 

At  James  MgNaib's  well,  one  mile  and  a  quarter  north  of  Friends- 
ville,  the  following  beds  were  reported  from  memoranda  furnished  by 
Mr.  J.  Zimmerman  : 

Ft.    In. 

Soil  and  clay •. 18 

Impure  coal,  (probably  bituminous  shale) 8 

Clay  shale,  with  iron  nodules 3 

Hard  sandstone 0       8 

Gray  sandstone,  in  even  beds,  4  to8  inches  thick 15 

Sandy  shales 11 

Hard  sandstone  in  two  layers 8       8 

Dark  bituminous  shale 3 

Coal,  said  to  be  good 8 

57   r 

At  Mr.  Gileebson's  well,  in  the  same  neighborhood,  after  reachiu^ 
the  coal  found  at  the  bottom  of  MgNaib's  well,  a  boring  was  made  to 
the  depth  of  9  feet  below  the  coal.  The  material  obtained  from  the 
boring  was  a  milk-white  substance  resembling  fire-clay. 

—0 
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At  Ilamiker's  old  mill  on  the  Bonpass,  a  little  north  of  west  from 
Allendale,  a  bed  of  bitunainous  shale  outcrops  at  the  base  of  the  bliitf, 
overlaid  by  a  conglomerate  of  ferruginous  pebbles  and  a  rather  soft, 
thin-bedded  sandstone.    The  section  here  is  as  follows : 

Ft. 

8  >ft,  thin  bedded  saodfitoDe  ond  shale 15 

]?\>rriiKinon8  conglomerate 3  to  4 

Hard  black  Rhale 9  to  3 

The  black  shale  extended  below  the  bed  of  the  creek,  and  I  could  not 
learn  that  any  coal  had  been  found  underneath  it  here.  These  beds 
resemble  the  outcrop  at  the  iron  bridge  on  the  Little  Wabash,  between 
Albion  and  Fairfield. 

Prof.^Cox  reports  the  following  sections  at  points  I  did  not  visit : 
"  On  sec.  5,  T.  10,  K.  12,  there  is  a  bed  of  light-blue  clay,  very  plastic, 
exposed  in  the  bank  of  Orawiish^reek,  as  shown  in  the  following  section : 

Ft.    In. 

Soil,  calcareous  shale  and  Umeatone 16 

Coal 0     « 

Blue  clay - i 

Sandstone  in  the  bed  of  the  creek , t  " 

The  calcareous  shale  above  the  coal  contains  the  same  species  of 
fossils  enumerated  from  the  locality  on  Kaccoon  creek  at  Ilamiker'sold 
mill,  indicating  the  horizon  of  coal  No.  11. 

*'  At  Emanuel  Keel's  place,  on  sec.  8,  T.  1  S.,  11. 12,  blue  limestone  at 
the  foot  of  the  hill  one  foot  thick,  underlaid  by  a  thin  coal.  Bluish 
shale  and  sandstone  in  the  hill  forty  feet  above.  The  well  at  the  house 
went  through  soil  and  drift  10  feet,  clay  shale  4  feet,  sandstone  29  feet. 

At  Little  llock,  on  the  Wabash  river,  sec.  19,  T.  1  N.,  R.  11  W. : 

Ft. 

Shale  and  covered  slope H) 

Sandstone  in  solid  bod 30  " 

This  hill  forms  a  conspicuous  laud-mark  on  the  river,  and  the  saiitl- 
stone  at  the  base  is  probably  the  same  as  that  found  at  St.  Fraucisville, 
a  little  higher  up  the  river,  in  Lawrence  county. 

Edwards  County.  The  outcrops  of  rock  in  this  county  are  few  and 
widely  separated,  and  no  continuous  section  of  the  beds  could  possibly 
be  made  from  surface  exposures  only.  The  sandstones  and  shales  inter- 
vening between  coals  No.  11  and  13  are  probably  the  prevailing  rocks. 
The  following  beds  may  be  seen  in  the  vicinity  of  Albion,  in  the  rail- 
road cut  and  on  the  small  creek  that  intersects  the  town  : 

Ft      In. 

Shale  and  shaly  sandstone  with  a  pebbly  bed  at  the  bottom 20  to  25 

SaiulHtoito,  locally  hard  and  concretionary ti  to  12 

Strtfak  of  bituuiinous  shale 0     3 

Hard  nodular  limestone , 2 

Shale  with  bands  of  argillaceous  iron  ore 4  to  • 

Hard  shaly  sandstone lt#4 
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eventually  justify  the  erection  of  an  iron  furnace  in  this  vicinity.  At 
another  old  ford  about  a  mile  further  up  the  river,  the  same  coals 
outcrop  in  connection  with  a  thin  bed  of  nodular  argillaceous  limestone 
of  a  light-gray  color,  weathering  to  a  yellowish -brown  gn  exposure. 

Five  miles  north-west  of  Albion,  on  the  K  W.  qr.  of  sec.  22,  T.  1  8., 
B.  10  £,  an  argillaceous  limestone  similar  to  that  above  mentioned,  but 
rather  darker  colored,  is  found  underlaying  a  bed  of  bituminous  shale, 
as  shown  in  the  following  section : 

Ft.    Id. 

Sandy  shale  and  thin  bedded  micaceoiuB  standstone ....10  to  12 

Bituminoos  shale 1  to   1     6 

Ifodalar argillaceoas  Umeatone 8to  3 

Graysandy  shale  with  bands  of  ironstone * 3  to  4 

This  outcrop  seems  to  be  on  the  same  horizon  with  the  beds  at  the 
Wabash  fords,  the  coal  found  there  being  represented  here  by  the  bitu- 
minous shale  of  the  above  section.  The  thin  bedded  sandstone  has 
been  quarried  here  for  building  cellar  walls,  foundations,  etc.,  and  seems 
to  be  the  best  material  in  the  neighborhood  for  such  purposes. 

At  Mr.  HabtMAn's  mill,  on  the  east  side  of  the  town  of  Albion,  there 
was  a  boring  made  for  oil  some  years  since,  of  which  the  following  is  a 
reported  section : 

Ft. 

Clay  and  soil 7 

Shale 49 

Coal 1 

Blue  shale 107 

The  boring  was  ended  in  a  hard  rock,  the  character  of  which  was  not 
determined.  It  was  made  in  the  creek  valley  in  which  the  mill  is  situa- 
ted, and  the  first  shale  struck  was  probably  the  upper  part  of  that 
forming  the  base  of  the  Albion  section  given  on  a  preceding  page. 

Prof.  Cox  reports  the  following  section  at  Bisal's  mill,  on  Blockhouse 
creek,  a  branch  of  the  Bonpass,  in  the  east  part  of  the  county  : 

Ft.    In. 

"Drift 5 

Gray  shale  with  clay  iron  ore 12 

Silicious  iron  ore r 1 

Blae  argillaceous  shale 5 

Black  bitnminons  shale 1    6 

Impure  limestone 0    6 

Coal  in  the  bed  of  thecreek. 0    8" 

All  the  beds  represented  by  the  foregoing  sections  in  these  two  coun- 
ties belong  between  coals  !N^o.  10  and  13,  and  do  not  attain  an  aggregate 
thickness  of  more  than  160  to  200  feet. 


Economical   Oeology. 

Building  Stone. — A  fair  quality  of  building  stone  may  be  obtained 
from  the  sandstones  outcropping  in  various  portions  of  these  two  couu- 
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a  boring  was  made  to  the  depth  of  180  feet,  but  this  did  not  go  deep 
enough  to  reach  No.  7,  which  is  the  uppermost  of  the  main  seams.  It 
commenced  about  the  horizon  of  coal  No.  10  or  11,  and  the  depth  from 
this  horizon  to  No.  7  is  probably  from  two  to  three  hundred  feet. 

Iran  Ore. — Bands  of  argillaceous  iron  ore  are  found  disseminated 
more  or  less  abundantly  through  many  of  the  shale  beds  in  these  coun- 
ties, but  usually  in  too  limited  quaniities  to  be  of  much  value.  At  the 
ford  eight  miles  north-west  of  Albion  on  the  S.  W.  quarter  of  sec.  7,  T. 
1  S.,  E.  10  E.,  there  is  a  larger  quantity  of  iron  ore  than  was  seen  else- 
where in  this  region.  The  shale  bed  is  four  feet  thick,  and  nearly  or 
quite  one-half  of  this  thickness  is  a  clay  iron,  ore  of  fair  quality.  Several 
tons  of  ore  may  be  collected  from  the  dehru  at  the  foot  of  the  blulf 
where  it  has  been  washed  out  of  the  shale  by  the  river  current.  Twenty 
inches  of  coal  of  a  fair  quality  immediately  overlays  the  ferruginous 
shale. 

Potters^  Clay, — Potters'  clay  of  fair  quality  is  found  in  the  bank  of 
Greathouse  creek,  near  Mt.  Carmel,  and  a  bed  of  fine  white  clay  also 
occurs  on  Crawfish  creek  on  sec.  5,  T.  1  S.,  R.  12  E.  This  bed  is  four 
feet  thick  and  ax)pears  like  a  good  fire  clay. 

Brick  Materials. — Good  brick  clay  is  abundant  in  almost  every  neigh- 
borhood, and  sand  suitable  for  mortar  and  cement  may  be  found  in  the 
river  blufts  as  well  as  in  some  of  the  creek  valleys. 

Soil  and  Timher. — The  soil  on  the  rolling  upland  is  a  chocolate  col- 
ored clay  loam  well  charged  with  humus  from  the  decomposition  of 
organic  matters,  and  very  productive,  especially  in  wheat,  oats  and 
grass.  In  the  vicinity  of  the  Wabash  bluffs  the  character  of  the  soil 
is  modified  by  the  sandy  marls  of  the  loess  upon  whicli  they  rest,  but 
these  soils  are  very  quick  and  productive,  yielding  annually  large  crops 
of  all  the  cereals  usually  cultivated  in  this  climate.  Along  the  Wabash 
and  Bonpass  there  are  extensive  tracts  of  heavily  timbered  bottom 
lands  that  have  a  deep  alluvial  soil  with  a  sandy  subsoil.  These  lands 
are  very  productive  when  cleared  and  brought  under  cultivation,  and 
are  decidedly  the  best  corn  lands  in  this  portion  of  the  State.  They 
are  subject  to  annual  overflow  from  the  river  freshets,  but  these  usually 
occur  in  the  early  spring  time  and  seldom  interfere  with  the  production 
of  the  usual  crops.  These  two  counties,  though  limited  in  area,  have  a 
thrifty  and  wealthy  population  devoted  mainly  to  agriculture,  the 
Wabash  river  and  the  intersecting  railroads  furnishing  all  needed  mar- 
ket facilities. 

I  am  indebted  to  Mr.  J.  Zimmerman,  of  Mt.  Oarmel,  for  much  valua- 
ble information  and  assistance  while  engaged  in  my  examinations  in 
this  vicinity,  and  to  Dr.  J.  Schenck  for  the  following  complete  list  of 
the  trees  and  shrubs  indiginous  to  Wabash  county : 
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A  list  of  the  Forest  Trees  and  /Shrubs  found  in  Wabash 

County. 

Acer  rubrum,  L.,  {Red  or  Swamp  Maple.) 
"     dasTcarpum,  Ehrhart,  (White  or  Silver  Maple.) 
"     sacchariuuiD,  Wang.,  {Common  Sugar  Maple.) 
^       "     saccLariiium,  var.  uigrum,  {Black  Sugar  Maple.) 
u3i]sculus  glabra,  Willd.,  {Smooth  or  Ohio  Buckeye.) 
Aluus  serrulata,  Ait,  {Smooth  Alder.) 
Amorpba  fructicoaa,  L.,  {False  Indigo,) 
Asimina  triloba,  Dunal.,  {Common  Papaw.) 
Eetula  lenta,  L.,  {Cherry  or  Sweet  Birch.) 

"       nigra,  L.,  {River  or  Red  Birch.) 
Carpiuaa  Americana,  Micbx.,  {Iron- wood;  Hornbeam.) 
Catalpa  bignonioides,  Walt.,  {Catalpa;  Indian  Bean.) 
Carya  oliva^formia,  Nutt.,  {Pecan  nut.) 

"      alba,  Xutt.,  (Shell  hark  or  Shag-bark  Hickory.) 
"      microcarpa,  Nutt.,  {Small-fruited  Hickory.) 
"      tomentosa,  Nutt,  {Mocker-nut;   White-heart  Hickory.) 
"      prociua,  Nutt,  (Pig  nut  or  Broom  Hickory.) 
"      amara,  Nutt.,  {Bitter-nut  or  Swamp  Hickory.) 
Celtis  occiden talis,  L.,  {Hackberry  ;  Sugarberry.) 

"      Missippiensis,  Bose.,  {MUsHissippihackberry.) 
Cephalanthns  occideutalis,  L.,  {Button  Bush.) 
Cercis  Canadensis,  L.,  {Red  bud;  Judas-tree.) 
Coruus  Hoiida,  L.,  {Flowering  Dogwood.) 

"       sericca,  L.,  (Silky  Cornel;  Kinnikinnik.) 
"       pauiculata,  L'ller.,  (Panicled  Cornel.) 
Corylus  Americana,  Walt,  ( Wild  Hazelnut.) 

"       rostrata,  Ait.,  (Beaked  Hazelnut.) 
Crataegus  tomentosa,  L.,  (Black  or  Pear  Thorn.) 
<'  tomentosa  var.  MoliiE}. 

<<  punctata,  Jacq. 

"  cordata,  Ait  ( Washington  Thorn.) 

"  Crus-galli,  L.,  (Cockspur  Thorn.) 

"  veridis,  L. 

Diospyros  Virgiuiana,  L.,  (Common  Persimmon.) 
Euonymus  atropurpureus,  Jacq.,  (Burning-bush;  Waahoo.) 

"  Americanus,  L.,  (Straicberry-bu^h.) 

Fagus  ferruginea,  Ait,  (American  Beech.) 
Forestiera  acuminata,  Poir. 
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Fraxinus  Americaoa,  L.,  {White  Ash.) 

"       pubesceiiB,  Laa).,'(AV<?  Ash.) 

"       viridis,  Michx.,  (Green  Ash.) 

^<       qua<1raDgalata,  Michx.,  [Blue  Ash.) 
Gleditscbia  triacautbos,  L.,  {Threethomed  Aoaoia  ot  Honey  locust) 
G.ymnocladus  Canadensis,  Lam.,  {Coffee  Tree.) 
Ilydrangea  arborescens,  L.,  (Wild  Hydrangea,) 
Ilypericain  prolificuin,  L.,  (Shrubby  tit  John's  Wort) 
Ilex  decidaa,  Walt. 
Juglaus  ciuerea,  L.,  (Butternut) 

**       nigra,  L.,  (Black  Walnut) 
JuniperOs  commuiiis,  (Common  Juniper.) 
Liudera  Beuzoiu,  Meisner,  (Spice  bush;  Benjamin  bush.) 
Liqaidambar  Styracifiua,  L.,  (Sweet  Gum  Tree.) 
LiriiKleiidron  Tuliplfera,  L.,  (Tulip  tree ;  Poplur.) 
Moras  rubra,  L.,  (Red  Mulberry.) 
Neguudo  aceroides,  Mc^nch,  (Box-elder.) 
Nyssa  maltiHora,  Wang.,  (Black  Gum;  Tupelo.) 
Oatrya  Virginica,  WilUi.,  (Hop-hornbeam;  Lever-wood.) 
Platanas  occidentalis,  L.,  (Sycamore;  Plane-tree.) 
Popalus  heteropbylia,  L.,  (Cotton  Wood;  Downy  Poplar.) 

"        monilifera.  Ait,  (Necklace  Poplar;  Cotton  Wood.) 

"        tremuloides,  Micbx.,  (American  Aspen.) 
Prinos  verticillata.  Gray,  {Black  Alder;  Winterberry.) 
Pruuus  Araoricaua,  Marsbell,  ( Wild  Yellow^  or  Red  Plutnb.) 

"      iusititia,  L.,  (Bullace  Plmnb.) 

"  •   serotina,  Ebrhart,  (Wild  Black  Cherry.) 
Pyras  coronaria,  L.,  (Sweet  scented  Crab  Apple.) 

"      angustifolia,  Ait.,  (Narrow  leaved  Crab  Apple.) 
Ptelea  trifoliata,  L.,  Wafer  Ash  ;  Shrubby  Trefoil.) 
Quercus  alba,  L.,  (  White-oak.) 

"        obtusiloba,  Micbx.,  (Postoak.) 

"        macrocarpa,  Micbx.,  {Bur  or  Over  cup  Oak.) 

"        macrocarpa,  var.  (!)  Lyrata^  Micbx.,  (Lyre  leaved  Oak.) 

"        priims,  Willd.,  (Stcamp  Chestnut  Oak.) 

"        bicolor,  Willd.,  (Swamp  White  Oak.) 

^^        castauea,  Mubl.,  (Chestnut  Oak.) 

"        tinctoria,  Bartram,  (Black  or  Tanner's  Oak.) 

"        coccinea,  Wang,,  (Scarlet  Oak.) 

^*        rubra,  L.  (Red  Oak.) 

"        palustris,  Micbx.,  (Pin  or  Water  Oak.) 

"        nigra,  L.,  (Black-Jack  or  Barren  Oak.) 

"        Pbelios,  L.,  (  Willow  Oak.) 

^^        imbricaria,  Micbx.,  (Laurel  or  Shingle  Oak.) 


CHAPTER    VI. 


WHITE  AND  HAMILTON  COUNTIES. 

White  county  has  a  geographical  area  of  about  four  hundred  and 
eighty  square  miles,  and  is  bounded  on  the  north  by  Wayne  and 
Edwards  counties,  on  the  east  by  the  Wabash  river,  on  the  south  by 
Gallatin  county,  and  on  the  west  by  Hamilton.  The  Little  Wabash 
traverses  the  county  from  north  to  south  through  its  central  portion, 
and  the  Skillet  Fork  enters  at  the  north-west  corner,  and  after  a  south- 
east course  enters  the  Little  Wabash  near  the  centre  of  the  county. 
These  streams,  with  their  smaller  affluents,  and  the  main  Wabash  river 
as  its  eastern  boundary,  drain  nearly  the  whole  area  of  the  county. 
South  of  Phillipstown  there  is  a  considerable  area  between  the  Little 
and  the  main  Wabash  rivers  of  rather  flat  land,  intersected  by  a  chain 
of  ponds  extending  nearly  due  north  and  south,  through  townships  five 
and  six  south,  range  ten  east,  which  probably  marks  the  course  of  an 
old  river  channel.  This  portion  of  the  county  is  rather  flat  and  heavily 
timbered.  The  remainder  of  the  county  is  quite  rolling,  and  portions 
of  it  south  and  west  of  Carmi  are  broken  and  hilly. 

Superficial  Deposits, — The  alluvium,  loess  and  drift,  the  three  principal 
divisions  of  the  Quaternary,  or  most  recent  of  the  geological  systems, 
are  well  developed  in  this  county.  Alluvial  bottoms  of  considerable 
extent  skirt  the  courses  of  the  main  and  Little  Wabash  and  Skillet 
Fork,  but  being  subject  to  annual  overflow,  the  land  is  only  valued  at 
the  present  time  for  the  fine  body  of  timber  which  it  sustains.  The  soil, 
however,  is  a  rich  sandy  loam,  and  when  cleared  and  brought  under 
cultivation  will  prove  the  most  fertile  laud  in  the' county. 

The  loess  is  very  heavily  developed  along  the  bluffs  of  the  Wabash 
from  Phillipstown  to  Grayville,  and  ranges  from  thirty  to  sixty  feet  or 
more  in  thickness.  It  comprises  a  bed  of  brown  clay  immediately  below 
the  surface,  of  variable  thickness,  which  is  underlaid  by  the  usual  ash- 
gray  and  buff  marly  sauds,  containing  the  characteristic  fresh  water 
and  land  shells  usually  found  in  this  deposit. 

The  drift  deposits  in  this  county  vary  from  ten  to  thirty  feet  or  more 
in  thickness,  and  consist  of  brown  gravelly  clays,  with  some  northern 
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a 

Polypkemopsis  per-acuta.  The  cbocolate-brown  calcareous  sandstone 
below  it  contains  a  peculiar  group  of  fossils,  among  which  are  Myalina 
ampUiy  Aviculopecten  ocddentaliSj  Aviaila  l()ngispi7ia,  Pinna  per-acutay 
Schizodua  Alpinns  t  Edmondia  KebrascensiSy  AllorUma  stib-cuneatay  Bel- 
lerophon  crassus^  Naticopsis  Fricei  t  Flatyceras  Nebrascensiij  Prodnctus 
PrattenianuSy  and  some  other  undetermined  forms.  This  bed  is  found  at 
Carmi  in  the  bed  of  a  small  branch  south  of  the  town  containing  the 
same  group  of  fossils. 

About  three-quarters  of  a  mile  from  New  Haven  north  on  Eock  creek, 
the  beds  numbered  from  two  to  ten  of  the  foregoing  section  are  well 
exposed,  and  a  fair  quality  of  thin\>edded  micaceous  sandstone  is  quar- 
ried for  building  purposes.  From  this  point  to  Carmi  by  the  road  on 
the  west  side  of  the  river  the  country  is  quite  broken,  and  frequent 
outcrops  of  sandstone  and  shale  maybe  seen  in  the  hill  sides  and  in  the 
banks-  of  the  small  streams.  On  Grindstone  creek,  seven  miles  south 
of  Carmi,  a  bed  of  sandstone  in  rather  even  beds  is  exposed  on  a  small 
branch  running  into  the  main  creek  from  the  south-west.  The  beds 
exposed  are  from  twelve  to  fifteen  feet  in  thickness,  and  the  rock  has 
been  quarried  for  building  stone,  and  some  grindstones  have  also  been 
made  from  it.  Most  of  the  beds  are  in  tolerably  even  layers,  but  some 
portions  of  the  mass  show  a  more  or  less  concretionary  structure. 

At  Carmi  we  have  a  repetition  of  the  same  beds  found  in  the  vicinity 
of  New  Haven,  with  the  upper  part  of  the  section  better  exposed,  but 
only  extending  downwards  to  No.  5  of  the  section  seen  near  New  Haven, 
the  lower  part  of  that  section  being  here  below  the  level  of  the  Little 
Wabash.  Commencing  with  the  sandstone  to  be  seen  in  the  north  part 
of  town,  above  the  dam,  and  descending  from  thence  along  the  river 
bluffs  to  the  small  creek  just  south  of  the  town,  we  have  the  following 
section : 

Ft    Id. 

Xo.  1.  6andy  sbaleB  and  some  eandstose  111  even  beds 13 

No.  8.    Clay  shaleii ]A  to  16 

"So.  3.    Two  tbln  coats,  parted  by  a  foot  or  more  of  clay  sbale 1  to    1     6 

No.  4.    Brown  sandstone,  qnarry  rock 8  to  10 

No.  5.    Band  of  cinnamon-brown  sbale,  wit b  Po«i(f(mta« 0     9 

No.  tt .    Dark  clay ^shale 1 

No.  7.     Gray  sandy  Bbales,  passing  downward  into  clay  Bbale,  witb  iron  stones 18  to  SO 

No.  8.*  Ferro-calcareous  cbocolate-brown  sandstone,  wit b  fossils l^to    8 

The  lower  bed  of  the  above  section  was  only  partially  exposed  in  the 
bed  of  the  creek,  where  it  presents  the  same  general  appearance,  and  con- 
tains the  same  group  of  fossils  as  were  obtained  from  No.  6  of  the  section 
near  New  Haven.  I  was  unable  to  find  more  than  a  partial  exposure 
of  it  in  the  vicinity  of  Carmi.  The  brown  sandstone  No.  4  of  the  al>ove 
section  contains  numerous  si)eciinens  of  broken  plants,  is  somewhat 

*  This  is  equivalent  to  No.  47,  of  the  general  section  of  the  Coal  Measnres,  on  p.  2,  et  seq. 
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ferraginous,  and  affords  a  good  qaality  of  building  stone.  The  thin 
band  of  cinnamon-colored  shale  seems  to  have  been  formed  from  an 
impalpable  brown  mad,  and  on  splitting  it  in  thin  layers  countless 
numbers  of  minute  shells  like  Posidonia  are  found  covering  the  surface 
of  the  slabs. 

In  the  bank  of  Skillet  Fork,  at  Mill  Shoals,  there  is  an  outcrop  of  thin 
coal,  with  a  bituminous  shale  and  limestone,  as  shown  in  the  following 
section : 

Ft 

Hard  shelly  sandstone 3  to  4 

Hard,  black  laminated  slate,  passing  locally  into  olay  shale 6  to  8 

Shale,  with  thin  ooal 8  to  3 

Hard,  fine  frrained  limestone 2  to  3 

Greenish,  i>ebbly  shale 8 

Sandy  shale,  in  creek  bed 1 

These  beds  afford  no  distinct  fossils,  but  the  limestone  and  black 
laminated  slate  bear  a  strong  resemblance  to  beds  found  thi'ee  miles 
north-east  of  Fairfield,  in  Wayne  county,  and  two  and  a  half  miles 
south  of  Olney,  which  I  have  referred  to  the  horizon  of  coal  No.  13  of 
the  general  section.  The  cross  cleavage  planes  of  the  limestone  shows 
Stigmaria  rootlets,  and  these  were  the  only  indications  of  organic  life 
we  could  find  in  it.  The  rock  is  fine-grained,  of  a  bluish  dove  color,  the 
lower  portion  weathering  to  a  yellowish-buff.  The  beds  in  the  foregoing 
section  are  succeeded  in  the  hills  north  and  east  of  the  station  by  sixty 
to  seventy  feet  of  shale  and  sandstone,  with  a  thin  bed  of  bituminous 
shale  near  the  top  of  the  exposure. 

At  Gray  ville,  on  the  west  bank  of  the  Wabash  river,  the  bluff  rises 
to  a  hight  of  more  than  a  hundred  feet  above  low-water  level,  and 
affords  a  fine  section  of  the  Coal  Measure  beds,  as  follows : 

Ft.      In. 

No.    1.  CoTcred  slope  of  loess  and  drift 49 

No.    8.  Heavy.bedded  sandstone : 15 

No.    3.  Slope  with  partial  outcrops  of  shale 85 

ifo.    4.  Silicious  shale 7  to    8 

No.    5.  Bine  ar  glllaoeons  shale,  with  bands  of  fossiliferons  iron  ore  at  the  bottom 4 

No.    6.  Bituminous  shale .....6  in.  to    0        8 

No.    7.  Calcareous  shale,  and  shaly  bituminous  limestone. 0  to    8 

No.    8.  Black  shale 6  in.  to    1 

No.    9.  Green  clay  shales,  or  flr6>clay 1  to   8 

No.  10.  Sandy  shales  and  sandstone  in  river  bed 10  to  18 

This  section  was  taken  about  300  yards  below  the  ferry  landing,  and 
at  the  lowest  stage  of  water  in  the  river.  The  beds  here  lie  in  wave- 
like undulations,  the  black  shale  in  the  above  section  being  at  one  point 
15  feet  above  the  river  bed,  and  in  a  distance  of  about  fifty  yards  they 
come  down  to  within  about  six  feet  of  the  river  level.  In  the  calcareous 
shale  No.  7  of  the  above  section  there  is  a  thin  band  filled  with  crushed 
and  broken  specimens  of  a  small  Myalina^  probably  JIf.  perattenuoita. 
This  shale  is  dark-colored  and  highly  bituminous,  and  contains  several 
species  of  crushed  fossils  in  addition  to  that  above  mentioned,  but  all 
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identical  with  those  fonnd  in  the  clay  iroa  band  at  the  base  of  No.  5. 
Local  patches  of  sandstone  and  conglomerate  in  lenticular  masses  a 
foot  or  more  in  thickness  come  in  at  two  or  three  points  immediately 
above  the  black  shales,  and  where  this  occurs  the  shales  are  compressed 
into  something  less  than  one-half  their  normal  thickness.  At  the  upper 
eiid  of  this  exposure  the  calcareo-bituminous  shale  No.  7  is  replaced  by 
three  or  four  inches  of  blue  clay  shale.  The  thin-bedded  sandstones 
and  sandy  shales  in  the  river  bed  contain  Calamites^  and  fragments  of 
other  coal  plants,  sometimes  inclosed  in  iron  concretions  similar  to 
those  noticed  in  the  river  bed  at  Mt.  Garmel.  The  ferruginous  band  at 
the  base  of  the  blue  shale  No.  5  of  the  foregoing  section  contains  many 
fine  fossil  shells  in  a  good  state  of  preservation,  and  the  locality  has 
become  somewhat  noted  on  this  account.  The  species  to  be  found  here 
include  the  following:  NautiluH  occidentalism  N'.  globatus  t  Cyrtoceras  cur- 
tunij  Dentalium  obsoletum^  Pleurotomaria  tabulatUj  P,  sphcerulata^  P. 
OrayvillensiSy  Macrocheilus  inhabiliSj  lanthinopsis  tumida^  Eucmphalus 
aubrugoms^  Nticiila  ventricoaaj  Astartella  vera,  Leda  bella  rugosa^  Lima 
retiferay  Orthis  carbonaria^  and  Lophophyllum  prolif^um.  This  is  the 
same  group  of  fossils  found  on  Eaccoou  creek  near  the  north  line  of 
Edwards  county,  at  Lawrenceville  in  Lawrence  county,  and  on  Lamotte 
creek  near  Palestine  landing,  showing  that  the  Wabash  river,  from  the 
latter  point  to  Grayville,  continues  on  nearly  the  same  geological  level. 

The  exposure  in  the  Grayville  bluff  affords  an  interesting  exhibition 
of  the  variable  character  of  the  beds  occurring  at  this  horizon,  and  if 
the  upper  and  lower  extremities  of  this  outcrop  were  only  to  be  seen  as 
separate  exposures  their  identity  might  not  be  suspected.  At  the  upper 
end  of  the  hill  a  seam  of  pyritiferous  shale  from  one  to  three  inches 
thick  is  all  that  separates  the  black  laminated  shales,  while  at  the  lower 
end  they  are  separated  by  about  three  feet  of  calcareous  shale  and  shaly 
bituminous  limestone.  Fossils  are  abundant  at  the  upper  end  of  the 
exposure  in  clay  iron  ore  in  the  lower  part  of  No.  5  of  the  section,  while 
three  hundred  yards  below  neither  the  iron  stones  nor  the  fossils  the}" 
inclose  can  be  found.  Hence  the  difficulty  of  constructing  a  connected 
section  in  the  Upper  Coal  Measures  from  the  examination  of  isolated 
outcrops,  which  are  the  only  exposures  of  the  strata  to  be  found  in  this 
portion  of  the  State. 

On  the  Little  Wabash  at  the  ford  six  miles  west  of  Grayville,  on  sec. 
21,  T.  3  S.,  E.  10  E.,  the  bluff  consists  of  sandstone  and  sandy  shale, 
inclosing  a  bituminous  shale  and  thin  coal.  The  section  here  is  as  fol- 
lows: 

Feet.      In. 

Evenly  bedded  sandstone  and  sandy  shale — 30  to  40 

Bitaminous  shale  and  thin  ooal 1     tf 

Clay  shale 5  to    8 

Massive  sandstone,  partly  concretionary 10  to  15 
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water's  edge,  and  on  the  Indiana  shore,  near  the  mouth  of  Bash  creek, 
it  is  overlaid  by  a  heavy  bed  of  shale,  including  a  soft,  calcareous 
stratum,  containing  numerous  fossils. 

At  Webb's  ferry  the  equivalent  of  the  Eush  creek  shale,  alternating 
with  shaly  sandstone,  again  makes  its  appearance,  and  at  Bonpass,  a 
little  higher  up,  we  have  the  following  section : 

Ft.  In. 

Loess,  with  ohxiracteriatio  fosftila 30 

Drift  clay  and  gravel 20 

Buff  sandatone 10 

Shale  and  covered  spaee 80 

Thin  coal •. 0     6 

Fire  clay 1     6 

Sillcioas  shale  and  sandstone ^ 6 

Argillaceous  shale 25   . 

123 

The  lower  shale  in  the  above  section  is  first  seen  half  a  mile  below 
the  ferry,  and  contains  fossil  plants,  Sphenophyllum^  Pecopteris  autl 
Neuropteris^  but  too  fragile  to  be  preserved. 

On  the  western  borders  of  the  county,  opposite  New  Harmony  in 
Indiana,  there  is  a  large  island  formed  by  an  arm  of  the  Wabash,  called 
Fox  river.  This  island  is  low  and  flat,  and  subject  to  overflow.  Soon 
after  crossing  Fox  river  we  ascend  the  Phillipstown  ridge,  which  bears 
a  little  east  of  north,  and  strikes  the  Wabash  river  at  Grayville.  In 
this  ridge  we  find  the  counterpart  of  the  sections  at  Cut-off,  below  New 
Harmony,  and  at  Grayville ;  but  the  creeks  do  not  cut  quite  so  deep 
into  the  argillaceous  shales  here,  so  as  to  show  the  lowest  beds.  Just 
before  reaching  Phillipstown,  on  the  New  Harmony  road,  a  thin  coal  is 
seen  in  the  bank  of  a  branch.  Below  it  there  is  a  few  inches  of  fire 
clay,  and  then  an  argillaceous  shale,  which  is  seen  in  the  bed  of  the 
branch.  Above  the  coal,  which  is  mostly  decomposed,  there  is  a  calca- 
reous band  containing  fossils  similar  to  those  found  at  Grayville. 
When  first  quarried  this  band  is  firm  and  hard,  but  after  long  exposure 
it  becomes  soft.  Above  the  fossil  band  there  is  a  few  feet  of  argillace- 
ous shale  and  a  bed  of  sandstone,  as  seen  in  the  following  section : 

Ft.       In. 

Yellow  crumbling  clay 90  to  40 

Loess  with  fossils 20to30 

Drift,  with  pebbles  and  small  granite  bowlders. 35 

Silicious  shale 10 

Sandstone 9 

Argillaceons  shale. 10 

Calcareous  fossil  band 3 

Fire-day 1 

Thin  coal  and  fire-day 5 

133       3 

About  a  quarter  of  a  mile  south-west  of  this  the  sandstone  of  the 
above  section  is  ten  feet  thick  without  seams.  It  ip  micaceous  and  soft 
when  first  quarried,  but  hardens  on  exposiire  and  makes  a  good  durable 
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as  does  that  also  that  outcrops  farther  south  at  Grand  Chain.  In  the 
bluffs  of  the  Little  Wabash,  near  the  north  line  of  the  county,  there  is 
from  thirty  to  forty  feet  of  sandstone,  nearly  all  of  which  might  be  used 
for  building  purposes,  and  the  upper  beds  are  in  even  layers  of  moderate 
thickness,  that  could  be  cheaply  quarried. 

Coal — No  coal  seam  thick  enough  to  be  worked  advantageously  was 
found  outcropping  in  the  county,  and  the  only  resource  of  this  county 
in  that  direction  is  in  the  main  coals  of  the  lower  measures.  These 
coals  may  be  found  here,  in  mj^  opinion,  at  a  depth  of  two  to  four  hun- 
dred feet  in  any  part  of  the  county.  At  Carmi,  and  along  the  Wabash 
south  of  Gray  ville,  coal  No.  7  ought  to  be  found  not  more  than  one  hun- 
dred and  fifty  feet  below  the  river  level,  and  if  that  should  be  found  too 
thin  to  be  worked  to  advantage,  about  a  hundred  feet  more  would  reach 
No.  6,  one  of  the  most  persistent  seams  that  we  have  in  the  Illinois 
coal  basin.  Situated  as  Carmi  is  at  the  junction  of  two  important 
railroads,  the  citizens  could  well  afford  to  make  a  test  experiment  with 
the  drill,  in  order  to  determine  whether  they  have  coal  beneath  the 
surface  at  a  reasonable  depth  and  of  suflficient  thickness  to  justify  the 
sinking  of  a  shaft.  This  is  a  matter  of  public  interest,  and  so  far  as 
the  test  experiment  is  concerned,  the  expense  should  be  shared  by  the 
property  holders  of  the  town,  and  when  this  point  is  settled  private 
enterprise  will  do  the  rest. 

Brick  materials. — Sand  and  clay  suitable  for  brick  making  may  be 
found  in  every  neighborhood,  and  on  the  uplands  on  nearly  every  farm. 
Sand  for  mortar  and  cement  is  also  abundant  at  some  localities,  as 
between  Carmi  and  Phillipstowu,  where  a  bed  of  clean  yellow  sand  is 
found  replacing  the  loess. 

Soil  and  Agriculture. — The  soil  of  this  county  includes  three  quite 
distinct  varieties,  to-wit :  The  low  alluvial  bottoms  skirting  the  main 
water  courses,  and  subject  to  annual  overflow ;  the  higher  alluvial  lands 
south  east  of  Carmi,  between  the  Little  Wabash  and  the  chain  of  ponds 
already  referred  to  as  indicating  an  ancient  river  channel,  which  are 
mostly  above  high  water;  and  the  rolling  uplands  forming  the  northern 
and  western  portions  of  the  county.  There  is  a  small  prairie  on  this 
second  or  higher  bottom  between  Carmi  and  Phillipstowu,  about  five 
miles  in  length  by  two  in  breadth,  and  also  two  small  prairies  on  the 
northern  border  of  the  county  and  partially  within  its  limits,  but  the 
remainder  of  its  surface  was  originally  covered  with  a  heavy  growth  of 
timber.  On  the  low  bottoms  between  the  Fox  river  and  the  Wabash, 
cane-brakes  are  frequently  met  with,  the  canes  usually  ranging  from 
three  to  six  feet  in  hight.  This  is  the  most  northerly  point  that  we  have 
observed  this  shrub  growing  in  Illinois.  The  soil  on  the  low  river 
bottoms  is  exceedingly  productive,  and  especially  adapted  to  the  growth 
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Aboat  a  mile  a  little  soath  of  west  from  McLeansboro,  at  Mr.  Jahes 
MgGillet's  place,  sandstone  is  quarried  to  supply  the  demand  for 
building  stone  in  this  vicinity.  The  stone  is  of  a  good  quality,  very 
evenly  bedded,  and  can  be  quarried  in  slabs  of  any  desirable  size,  and 
varying  in  thickness  from  two  or  three  inches  to  two  feet.  The  bed  is 
from  five  to  six  feet  thick  at  this  quarry,  and  it  .affords  most  of  the 
building  stone  nsed  in  McLeansboro  and  the  adjoining  neighborhood. 
The  rock  dresses  easily  and  hardens  on  exposure,  and  can  be  cheaply 
cut  for  window  caps  and  sills,  ashlars,  etc.  The  sandstone  is  underlaid 
at  the  quarry  by  about  three  feet  of  shale  which  farther  down  the 
branch  thickens  to  ten  or  twelve  feet,  when  the  banks  of  the  stream 
become  alluvial  and  no  further  outcrop  is  seen  for  some  distance. 
Above  the  quarry  rock  there  is  a  partial  outcrop  of  ten  to  fifteen  feet 
of  sandy  shale,  with  a  few  thin  layers  of  sandstone  intercalated  therein, 
from  two  to  eight  inches  thick. 

At  Mr.  Bice's  place,  about  a  mile  north  of  McGilley's  quarry,  there 
is  a  band  of  hard  argillaceous  limestone  from  a  foot  to  eighteen  inches 
in  thickness,  outcropping  at  a  considerable  higher  level  than  the  sand- 
stone at  McGilley's.  The  limestone  is  overlaid  by  fire-clay  and  a  thin 
seam  of  coal,  which  has  been  worked  in  a  small  way  by  stripping  at 
several  places  hereabouts.  The  limestone  has  been  burned  for  lime,  but 
is  evidently  too  impure  to  slack  freely,  and  moreover,  the  bed  is  t(JO  thin 
to  be  profitably  quarried  for  any  purpose.  It  contains  no  fossils.  On 
the  north  side  of  the  ridge  about  a  quarter  of  a  mile  from  Bice's,  there 
is  another  outcrop  of  the  limestone  where  lime  has  been  burned,  and 
here  it  is  overlaid  by  a  black  shale  containing  concretions  of  black 
limestone  or  septaria. 

At  Mr.  Babnet'S  place,  on  Hog  prairie,  the  coal  overlaying  the  lime- 
stone is  from  eight  to  twelve  inches  thick,  with  from  one  to  two  feet  of 
fire  clay  between.  In  the  early  settlement  of  the  countr3'^  this  coal  was 
worked  by  stripping  to  supply  the  neighboring  blacksmiths,  but  since 
the  opening  of  the  heavy  beds  in  Saline  county  the  work  here  has  been 
abandoned.  This  limestone  is  probably  somewhere  from  thirty  to  forty 
feet  above  the  highest  beds  seen  at  McGilley's  quarry,  and  the  follow- 
ing  section  will  show  the  general  relation  of  the  strata  seen  between  Hog 
prairie  and  McLeansboro : 

Ft.       In 

Yellow  ferruginons  shale 10 

Black,  or  dark-blue  bitamlooua  shale 3  to   3 

Coal I  to   1 

Fire-clay 1  to  9 

Limestone 1  to   1     6 

Space  unexposed,  estimated  at 30  to  40 

Shale  and  thin  bedded  sandstone 10  to  12 

Evenly  bedded  sandstone  at  McGilley's 5 

Sandy  shales 8  to  10 
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This  coal  seam  is  probably  nowhere  more  thau  twelve  to  fifteen  inches 
thick  in  this  part  of  the  county,  and  the  coal  is  rather  soft  and  slaty, 
but  quite  free  from  pyrite,  and  is  a  very  fair  blacksmith's  coal.  The 
limestone  is  a  hard  fine  grained  grayish  rock,  weathering  to  a  yellowish- 
drab,  and  when  thoroughly  burned  is  said  to  yield  a  strong  dark  colored 
lime. 

To  the  westward  of  Hog  prairie  sandstone  and  sandy  shales  outcrop 
at  intervals  in  the  small  branches  and  in  the  hill  sides  to  the  Jefferson 
county  line,  just  beyond  which  the  following  beds  were  seen,  and  as 
they  probably  underlay  the  north-west  part  of  Hamilton  county  from 
the  prevailing  north-easterly  dip  of  the  strata,  I  deem  it  proper  to 
give  a  description  of  them  in  this  place. 

At  Dr.  WiLKEY's  place  on  sec.  36,  T.  4  S.,  E.  4  B.,  the  following  section 
was  seen : 

Ft- 

Shales.  sandy  at  the  top  bat  passiDg  into  blue  clay  shales  below 18  to  20 

Calcareo^bltaminous  shale  with  fossil^,  the  apper  part  passing  locally  into  shaly  bituminous 

limestone 4   to   6 

Coal ., IJ  to   3 

Shaly  fireclay 2 

Shaly  micaceous  sandstone  with  fragments  of  plants 8  to  10 

Among  the  fossils  found  here  I  recognize  the  following  species: 
(h'thoceras  Rushensis^  Bellerophon  carhonariuSy  B.  Montfortiantis^  Etiom- 
phalus  suhrugoHUSj  Nucula  ventricosa,  Astartella  vera^  Leda  Oiceni,  Macro- 
don  carbonaria,  Spirifer  plano-convexm^  Chonetes  FUmingiiy  Synocladia 
biserialisy  Lophophyllum  proliferum^  and  plates  and  spines  of  EupaeUy- 
crinus. 

About  a  mile  north  of  Dr.  Wilkey's  on  Mr.  Jines'  place  another  coal 
seam  is  found  where  the  coal  is  about  eighteen  inches  thick,  and  over- 
laid by  a  few  inches  of  bituminous  shale  without  fossils,  passiug  upward 
into  a  chocolate-colored  shale,  of  which  about  two  feet  in  thickness  is 
exposed  on  the  branch  in  stripping  the  coal.  This  seam  is  opened  on  a 
small  branch  running  northeastward  into  a  tributary  of  Bkillet  fork, 
and  the  coal  dips  in  the  same  direction  about  with  the  fall  of  the  creek, 
while  the  outcrop  at  Dr.  Wilkey's  is  on  one  of  the  branches  of  the 
Middle  fork  of  Big  Muddy,  which  runs  to  the  south  and  south  west- 
ward. The  coal  at  Mr.  Jines'  mine  seemed  to  be  harder  than  that  at 
Dr.  WiLKEY%  and  while  at  the  latter  locality  the  coal  was  quite  varia- 
ble in  thickness,  ranging  from  eighteen  inches  to  nearly  or  quite  three 
feet;  at  the  former  it  varies  but  little  from  eighteen  inches.  I  have  no 
doubt  but  these  outcrops  are  on  two  distinct  seams,  probably  the  equiva- 
lents of  Nos.  10  and  11  of  the  general  section.  In  the  vicinity  of 
McLeansboro  the  strata  seem  to  be  nearly  horizontal,  no  continuous 
dip  in  any  direction  being  perceptible,  but  to  the  westward  between 
Hog  prairie  and  the  county  line  there  appeared  to  be  a  decided  dip  to 
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the  north-eastward.  These  two  coals,  and  possibly  a  still  higher  seam, 
No.  12  of  the  general  section,  must  underlay  the  north-west  corner  of 
Hamilton  county,  and  where  there  is  no  outcrop  they  will  probably  be 
found  at  a  depth  of  less  than  a  hundred  feet  from  the  surface. 

Five  miles  south-west  of  McLeansboro,  on  the  old  Lockwood  estate, 
there  is  a  thin  coal  from  six  to  fifteen  inches  in  thickness,  overlaid  by 
bituminous  shale,  which  passes  upward  into  gray  silicious  shale  and 
sandstone,  the  latter  but  partially  exposed.  The  coal  is  rather  slaty, 
and  has  only  been  worked  to  a  limited  extent  by  stripping  at  the  out- 
crop in  the  banks  of  a  small  branch.  Neither  the  quality  nor  thickness 
of  the  coal  would  justify  any  attempts  at  systematic  mining  here. 

On  Esq.  Twiggs'  land,  about  three  miles  west  of  Rectorsville  station, 
a  thin  coal  was  found  in  sinking  a  shallow  well  near  a  sandstone  quarry. 
The  coal  and  a  few  inches  of  bituminous  shale  forming  its  roof  lies 
immediately  below  the  sandstone,  but  no  outcrop  of  it  could  be  found. 
It  is  probably  too  thin  to  be  of  any  practical  value.  The  sandstone 
quarry  shows  a  space  of  about  three  feet  in  thickness  of  soft  micaceous 
evenly  bedded  rock  in  layers  from  one  to  six  inches  thick,  and  contains 
fragments  of  plants  and  numerous  casts  of  Aviculopecten  rectilaterarius. 
Quarries  have  been  opened  at  several  places  in  this  vicinity  in  this  sand- 
stone, and  the  coal  has  been  found  in  several  wells,  but  always  too  thin 
to  be  of  any  practical  value  for  mining  purposes. 

At  Hood's  old  mill  on  the  North  Fork,  about  two  miles  and  a  half 
south-east  of  Eectorsville  station,  the  following  beds  outcrop  in  the 
blufiftj  of  the  stream : 

Ft. 

Brown  shale 3 

Hard  chocolate-brown,  shaly,  micaceous  sandstone 5 

Sandy  micaceous  shale ' 14 

The  chocolate-colored  sandstone  at  this  locality  resembles  somewhat 
the  brown  calcareous  sandstone  found  in  the  bed  of  the  creek  at  Carmi, 
but  it  is  less  calcareous  here  if  they  are  equivalent  strata,  and  contains 
but  few  fossils,  and  none  of  the  species  most  characteristic  of  that  bed 
in  White  county.  The  fossils  observed  in  it  here  were  FroducttLsPrat- 
tenianusj  P.  XebrmciensiSy  Terebratula  bovidenSj  Bellerophojij  Fenestellay 
and  joints  of  Crinoidea.  Hand  specimens  of  this  sandstone,  which  is 
here  ferruginous  and  perhaps  slightly  calcareous,  very  closely  resemble 
those  from  the  White  county  localities,  and  it  is  quite  possible  they  may 
represent  equivalent  strata,  and  if  so  this  is  probably  about  the  lowest 
bed  outcropping  in  this  county. 

The  following  outcrops  are  reported  by  Prof.  Cox : 

"  On  sec.  23,  T.  5,  R.  5,  on  Knight's  prairie,  coal  is  found  reported  to 
be  eighteen  inches  thick,  overlaid  by  argillaceous  and  silicious  shale. 
At  J.  M.  McDai^iel's  well  on  sec.  5,  T.  5,E.  G,  passed  through  eighteen 
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feet  of  sandstone  and  two  feet  of  blue  shale.  Mr.  John  Hall,  in  digging 
a  well  on  Knight's  prairie,  struck  coal  at  the  depth  of  seventeen  feet. 
Earthy  limestone  one  foon  thick  exposed  at  S.  Lane's,  also  at  Platt 
Stephens'  on  sec.  16,  T.  5,  R.  7,  where  it  is  exposed  in  the  bed  of  a 
branch  overlaid  by  ten  feet  of  silicious  shale.  A  thin  coal  is  found  on 
sections  14  and  23,  T.  5,  E.  7. " 

These  isolated  sections  give  the  general  character  of  the  outcrops  to 
be  seen  in  this  county,  but  they  afford  no  data  on  which  to  construct  a 
connected  section  of  the  several  beds  that  outcrop  within  its  borders. 
It  is  probable  the  total  thickness  of  the  strata  that  appear  in  natural 
outcrops  within  the  county  do  not  exceed  one  hundred  and  fifty  to  two 
hundred  feet,  and  include  no  important  limestones,  and  no  coal  seams 
above  fifteen  to  eighteen  inches  in  thickness  except  in  the  north-west 
corner  of  the  county,  where  coals  Nos.  10  or  11  may  perhaps  be  found 
from  two  to  two  and  a  half  feet  thick. 


Economical    Geology . 

Building  Stone. — Sandstone  of  a  fair  quality  for  building  purposes 
maj'  be  obtained  at  several  places  in  this  county',  and  the  quarry  at 
McGilley's,  one  mile  southwest  of  McLeansboro,  furnishes  a  good 
material  for  flagging  and  for  cut  stone,  as  well  as  foundation  walls,  etc. 
This  quarry  furnishes  most  of  the  stone  used  at  McLeansboro  and  in 
the  adjoining  neighborhood.  A  similar  sandstone  is  found  outcropping 
on  a  branch  about  three  miles  north-west  of  McLeansboro,  a  tributary 
of  the  Skillet  Fork,  and  several  quarries  have  been  opened  in  the  bluffs 
of  the  stream.  In  the  southern  part  of  the  county  the  supply  of  good 
stone  is  not  abundant,  but  the  bed  of  micaceous  sandstone  near  'Squire 
Twiggs'  place,  three  n.iles  west  of  Rectorsville  station,  affords  a  soft 
rock  in  thin  beds  that  is  used  for  walling  wells,  for  foundations,  etc. 
The  hard  chocolate-colored  micaceous  sandstone  at  Uood's  old  mill,  on 
the  North  Fork,  near  the  south  line  of  the  county,  affords  a  very  dura- 
ble stone,  but  is  too  thin  bedded  for  heavy  masonry.  The  only  bed  of 
limestone  seen  in  the  county  is  too  thin  to  be  of  any  practical  value  for 
building  purposes,  and  is  unevenly  bedded  and  nodular  in  structure. 

Coal — ^The  coal  seams  appearing  above  the  surface  in  this  county  are 
mostly  too  thin  to  be  worked  systematically,  and  no  coal  is  mined  in  the 
county  at  the  present  time  except  by  stripping.  The  coal  at  Dr. 
Wilkie's,  just  over  the  line  in  Jefferson  county,  attains  locally  a  thick- 
ness of  about  two  feet  and  a  half,  and  if  that  thickness  should  prove 
persistent  it  might  be  worked  to  advantage  in  the  usual  way  by  a  tunnel 
or  a  shallow  shaft.  This  seam  probably  underlays  the  north-west 
corner  of  Hamilton  county,  and  would  be  found  at  a  depth  of  fifty 
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to  a  hundred  feet  below  the  surface.  The  searn  above  it  worked  by  Mr. 
JjNES,  north  of  Wilkie's,  aflFords  a  harder  coal,  but  it  seldom  exceeds 
a  thickness  of  about  eighteen  inches,  and  can  only  be  worked  by  strip- 
ping. The  coal  on  Hog  prairie  ranges  from  eight  to  fifteen  inches  in 
thickness,  and  is  not  much  worked  at  the  present  time.  The  main  coals 
lay  at  a  considerable  depth  in  this  county,  and  may  be  reached  by  deep 
shafts  whenever  the  demand  for  coal  shall  be  such  as  to  justify  extensive 
mining  operations.  The  approximate  depth  to  No.  7  coal  would  proba- 
bly not  be  more  than  two  hundred  to  two  hundred  and  fifty  feet  in  the 
south  part  of  the  county,  and  from  three  hundred  and  fifty  to  four 
hundred  in  the  northern  portion,  and  No.  5  may  be  found  about  a 
hundred  feet  below  No.  7.  These  depths  will  prove  to  be  no  serious 
obstacle  in  the  way  of  coal  mining  whenever  the  demand  for  a  large 
amount  of  coal  shall  arise. 

Lime, — The  thin  band  of  limestone  below  the  coal  on  Hog  prairie  has 
been  burned  for  lime,  but  the  bed  is  too  thin  to  furnish  an  adequate 
supply  for  the  wants  of  the  county,  and  the  quality  is  inferior  to  that 
obtained  from  St.  Louis. 

Clay  and  Sand, — Clay  suitable  for  brick  making  is  abundant  in  every 
neighborhood,  and  may  be  obtained  from  the  subsoil  of  the  upland 
almost  anywhere  that  it  is  required,  and  sand  suitable  for  mortar  and 
cement  is  also  abundant. 

Mineral  Springs. — There  is  a  Chalybeate  spring  one  and  a  half  mile 
east  of  McLeansboro,  the  water  of  which  is  strongly  charged  with  car- 
bonate of  iron.  The  water  in  Dr.  DeFok's  well,  in  McLeansboro,  is 
also  highly  charged  with  mineral  substances,  of  which  the  following 
qualitative  analysis  has  been  furnished  by  Prof.  Cox : 

Noatral  to  test  paper.  Sulphate  of  lime.  Sulphate  of  protosyd  of  iron. 

Chorideof  magnesia.  .  Sulphate  of  magnesia.  Carbonate  of  lime. 

Chiorido  of  sodium.  Sulphate  of  alumina.  Carbonate  of  magnesia. 

Mr,  J.  M.  McDanibl's  mineral  spring  north  of  town,  is  a  strong, 
saline,  sulphureted  water,  that  would  probably  prove  beneficial  in 
cases  of  general  debility.  The  water  in  Dr.  DeFoe's  well  probably 
derives  its  mineral  properties  from  the  shale  overlaying  the  thin  coal 
that  outcrops  on  Hog  prairie,  as  that  coal  and  tlie  overlaying  shale  was 
passed  through  in  sinking  the  well,  and  the  two  springs  above  named 
may  derive  their  mineral  ingredients  from  the  same  source.  Possibly 
this  shale  may  be  the  same  that  imparts  its  mineral  properties  to  the 
water  at  several  localities  in  Wayne  county,  especially  west  and  north 
of  Fairfield. 

Soil  and  Agriculture. — On  the  main  branch  of  North  Fork  and  on 
some  of  the  smaller  streams  in  this  county  there  are  belts  of  alluvial 
bottoms  of  variable  width,  that  were  originally  covered  with  a  heavy 
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body  of  most  excellent  timber.  These  lands  possess  a  very  rich  soil, 
usually  a  sandy  loam,  and  when  cleared  and  brought  under  cultivation 
they  are  the  most  productive  lands  in  the  county.  The  prairies  are 
small,  and  occupy  the  highlands  forming  the  water  shed  between  the 
streams.  The  soil  is  a  chocolate-colored  clay  loam  of  average  quality, 
and  produces  fair  crops  of  corn,  wheat,  oats,  grass,  etc.  Some  of  the 
best  timbered  uplands  are  equally  as  productive  as  the  prairie,  especially 
those  on  which  the  timber  growth  consists  in  part  of  black  walnut,  elm, 
linden,  sugar  maple,  wild  cherry,  etc.,  in  addition  to  the  common  varie- 
ties of  oak  and  hickory.  The  oak  ridges  along  the  breaks  of  some  of 
the  streams  have  a  thin  soil  with  a  still'  clay  subsoil,  and  need  the  fre- 
quent application  of  artificial  stimulants,  in  the  way  of  manures,  or  by 
fallowing  and  plowing  under  green  crops,  to  retain  their  productive  qual- 
ities. These  lands  will  produce  good  crops  of  wheat  and  clover,  and  by 
judicious  management  may  easily  be  made  to  repay  the  labor  of  the 
well  skilled  husbandman.  As  an  agricultural  region  this  county  ranks 
favorably  with  those  adjacent  in  Southern  Illinois,  and  the  completion 
of  the  St.  Louis  and  Southeastern  railroad  gives  to  the  products  of  the 
county  an  easy  access  to  the  St.  Louis  market,  or  that  of  the  large  cities 
on  the  Ohio  and  the  Lower  Mississippi  rivers. 
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CHAPTER  VII. 


WAYNE  AKD  OLAT  COUNTIES. 

Wayne  county  embraces  an  area  of  seven  handred  and  twenty  square 
miles,  and  is  bounded  on  the  north  by  Clay  and  Bichland  counties,  on 
the  east  by  Eichland  and  Edwards,  on  the  south  by  White  and  Hamil- 
ton, and  on  the  west  by  Jefferson  and  Marion.  It  is  located  on  the 
southern  border  of  the  prairie  region,  and  at  least  three-quarters  of  its 
surface  was  originally  timbered  land.  The  prairies  are  mostly  small, 
the  largest  being  that  in  the  northern  portion  of  the  county  between 
Elm  creek  and  Skillet  Fork.  The  principal  streams  in  the  county  are 
the  Little  Wabash,  and  Elm  creek,  its  principal  western  affluent,  which 
drains  the  eastern  division,  and  Skillet  Fork,  with  its  numerous  small 
branches  which  flow  through  the  south-western  part  of  the  county. 

The  surface  is  generally  rolling  and  elevated  from  fifty  to  a  hundred 
feet  above  the  beds  of  the  streams.  The  bottoms  on  Skillet  Fork  and 
Little  Wabash  are  rather  low  and  flat  and  heavily  timbered. 

The  geological  features  of  this  county  are  very  similar  to  those  of 
Wabash  and  Edwards,  the  drift  deposits  and  upper  Coal  Measures 
being  the  only  formations  exposed.  In  the  southern  portion  of  the 
county  the  drift  clays  seldom  exceed  a  thickness  of  fifteen  to  twenty  feet, 
and  in  sinking  wells  the  bed  rock  is  often  found  at  a  depth  of  ten  or 
twelve  feet  below  the  surface.  Towards  the  northern  boundary  of  the 
county  they  are  somewhat  heavier,  and  on  Elm  creek  there  are  bluffs 
thirty  feet  or  more  in  hight  that  seem  to  be  composed  entirely  of  drift. 
Here  the  lower  portion  consists  of  the  bluish-gray  hard-pan  that  has 
been  more  particularly  described  in  the  report  on  the  more  northerly 
counties,  where  it  is  sometimes  found  from  fifty  to  seventy-five  feet  or 
more  in  thickness.  The  upper  portion  of  these  superficial  deposits  may 
be  represented  along  the  blnffs  of  the  Little  Wabash  by  a  few  feet  of 
loess,  but  generally  it  consists  of  yellowish  brown  gravelly  clays  and 
sand,  with  numeroas  rounded  pebbles  and  occasionally  bowlders  of 
metamorphic  rock  of  moderate  size.  Locally  the  gravelly  clays  are 
tinged  a  reddish-brown  color,  with  the  red  oxyd  of  iron,  derived  proba- 
bly from  the  decomposition  of  a  ferruginous  sandstone  that  forms  the  bed 
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rock  in  many  places  in  the  southern  part  of  the  county.  The  undula- 
tions of  the  surface  often  take  the  form  of  long  ridges  from  thirty  to 
forty  feet  in  hight,  with  a  direction  nearly  parallel  with  the  courses  of 
the  streams.  These  ridges  usually  have  a  nucleus  of  sandstone  or 
shale,  but  their  sides  are  so  gently  sloping  and  the  drift  clays  cover 
them  so  evenly,  that  the  bed  rock  is  seldom  exposed  to  view.  The 
streams  are  sluggish  and  meander  through  wide,  flat  valleys,  seldom 
showing  any  outcrop  of  the  bed  rock  along  their  courses.  This  renders 
the  construction  of  continuous  sections  very  difficult,  and  the  determin- 
ation of  the  trae  seqnence  of  the  strata  can  only  be  made  in  a  general 
way,  by  the  examination  of  isolated  outcrops. 

Coal   Measures . 

At  the  iron  bridge  on  the  Little  Wabash,  on  the  stage  road  from 
Fairfield  to  Albion,  the  following  section  is  to  be  seen  on  the  east  bank 
of  the  stream  : 

Feet. 

Sandetone,  partly  in  regular  beds,  and  partly  maMiye 95 

Pebbly  conglomerate,  with  firajg^enta  of  coal  and  mineral  charcoal 8  to  4 

Black  laminated  shale,  with  concretions  of  bituminona  limestone 3 

Dove-colored  clay  shale,  with  fossil  ferns 3  to  3 

Shaly  sandstone,  appearing  some  distance  below 3  to  4 

IfTo  fossils  were  found  here  that  would  enable  me  to  fix  the  horizon 
of  these  beds,  but  they  presented  nearly  the  same  lithological  charac- 
ters as  tbe  outcrop  at  Hamicker's  old  mill  on  the  Bonpass,  in  Edwards 
county.  At  Beech  Bluff*,  three  or  four  miles  above  the  bridge,  the  sand- 
stone is  more  massive,  and  extends  to  the  river  level,  showing  no  out- 
crop of  the  underlaying  beds. 

At  Massillon,  on  the  west  bank  of  the  Little  Wabash,  on  the  K  W. 
qr.  of  sec.  15,  T.  1  S.,  B.  9  E.,  the  bluff  is  composed  mainly  of  sand- 
stone and  sandy  shale,  with  a  few  feet  of  argillaceous  shales  near  the 
river  level  containing  several  bands  of  clay  iron  ore.  This  outcrop 
seems  to  be  identical  with  that  at  the  old  ford  three  miles  above  in 
Edwards  county,  and  it  is  quite  probable  the  thin  coal  found  there  is 
here  a  little  below  the  river  bed.  A  thin  coal  is  found  here  in  the 
sandstone  some  twenty  feet  or  more  above  the  river  level ;  but  it  is 
probably  only  a  local  deposit  or  <<  pocket,"  such  as  may  be  frequently 
met  with  in  the  sandstones  of  the  Goal  Measures. 

Mill  Shoals  is  situated  on  the  Skillet  Fork,  just  over  the  line  in  White 
county,  but  the  section  made  in  this  vicinity  is  partly  in  Wayne,  and  is 
as  follows : 

Feet. 

Sandstone  in  thin  beds— partial  ezpoeure  of  about 6 

Bituminous  shale,  with  streak  of  impure  oual  near  the  top S|  to    3 

Sandstone  and  sandy  shale 40  to  90 
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Feet. 

Space  unexposed 15  to  20 

Hard  sha'y  sandstone  in  the  bank  of  Skillet  Fork 3  to    4 

Hnni,  black  laminated  slate,  passing  locally  into  elay  shale 6  to    8 

Shale,  with  a  thin  coal 2  to    3 

Hard,  fine-grained  limestone,  without  fossils S  to    3 

Qreenlsb,  pebbly  shale 2 

Sandy  shale 1 

The  three  upper  beds  in  the  foregoing  section  are  found  in  Wayne 
county  about  three-quarters  of  a  mile  north-east  of  the  village.  Prof. 
Cox  reports  a  section  six  miles  south-east  of  Fairfield,  which  seems  to 
be  nearly  a  repetition  of  that  at  Mill  Shoals,  as  follows : 

Ft. 

"  Yellow  day  and  drift. ..J 15 

Sandstone  and  locally  some  shale 45 

Gray  bilicious  shale 10 

Thin  coal — 

Lim  estone,  w  i  thont  fossils 2" 

These  two  sections  will  give  a  general  idea  of  the  prevailing  character 
of  the  rocks  in  the  south  part  of  Wayne  county.  The  following  is  a 
section  of  a  well  bored  for  oil  by  Major  Collins  on  sec.  25,  T.  2,  li.  7  : 

Ft    In. 

Soil  and  subsoil 3 

Sandstone 50 

Slate— (shale  ?) 27 

Coal 3       6 

Clay  and  bine  shale 2 

Hard  gritty  rock *- 4 

Hard  yellow  rock- 4 

Hard  sandstone 8  to  10 

Dark  slnie— (sliale  f ) 38 

White  sandstone 66 

Black  shale 4       6 

207 

It  is  proper  to  state  here  again  what  we  have  already  said  on  more 
than  one  occasion,  that  reports  of  oil  wells  are  to  be  taken  with  due 
allowance,  in  consideration  of  the  fact  that  the  persons  having  the 
work  in  charge  were  seldom  qualified  to  determine  the  true  character 
of  the  beds  through  which  their  drill  was  passing,  and  we  see  in  the 
above  section  that  no  attempt  was  made  to  define  the  character  of  two 
beds  of  hard  rock,  while  the  beds  denominated  slate  were  probably 
shale,  with  possibly  a  thin  bed  of  slate  intercalated  therein.  In  this 
way  bituminous  slate  is  often  mistaken  for  coal,  and  where  the  sub- 
stance is  reduced  to  an  impalpable  powder  by  the  drill  no  one  but  an 
expert  can  fully  determine  the  one  from  the  other  by  the  material 
brought  up  in  the  sand  pump. 

At  Mr.  Black's  place,  about  two  miles  north-west  of  Fairfield,  there 
is  an  outcrop  of  hard,  dark,  bluish-gray  limestone,  weathering  to  a  buff 
color,  which  is  overlaid  by  clay  shale,  with  a  thin  coal  or  bituminoi.8 
shale  intercalated  therein,  as  indicated  by  a  streak  of  smutty  material 
to  be  seen  a  few  feet  above  the  limestone.    A  thin  coal,  sometimes  as 
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much  as  eighteen  inches  in  thickness,  occurs  at  another  locality  under 
a  limestone  similar  to  this,  and  the  same  may  possibly  be  found  here 
by  digging  a  few  feet  below  the  rock.  The  limestone  has  been  quarried 
here  as  well  as  on  the  adjoining  farm  for  building  stone  and  for  lime, 
and  ranges  from  two  to  three  feet  in  thickness. 

On  Mr.  J.  11.  Thomas'  place,  on  sec.  17,  T.  1  S.,  R.  8  E.,  a  thin  coal 
has  been  found  below  a  limestone  similar  to  that  above  mentioned. 
The  coal  was  opened  a  few  years  since  by  sinking  a  shaft  some  15  or  20 
feet  in  depth,  and  the  coal  is  reported  to  have  been  18  inches  thick,  and 
the  limestone  two  feet.  The  shaly  portion  of  the  limestone  contained 
a  few  Ibssils,  among  which  we  identified  Orthis  carbonaria,  Spirifer 
cavieraUufj  Chanties  Verneuiliamis  and  Lophophyllum  proU/erum, 

On  Mr.  E.  Pilchee's  land,  on  sec.  20  of  the  same  township,  a  bed  of 
black  shale  crops  out  on  a  hill  side  at  an  elevation  considerably  above 
the  coal  shaft  above  mentioned,  and  was  penetrated  to  the  depth  of 
fifteen  feet  in  search  of  coal,  but  without  finding  it.  On  the  opposite 
side  of  the  hill,  and  below  the  level  of  the  black  shale,  a  calcareo- 
silicious  rock  has  been  quarried  for  building  stone.  It  has  a  slaty 
structure,  and  is  filled  with  fragments  of  broken  plants,  and  appears 
to  be  the  exact  equivalent  of  the  arenaceous  limestone  found  at  Mr. 
BoDEN's  place  two  miles  and  a  half  south  of  Flora.  The  bituminous 
shale  at  Mr.  Pxlgheb's  place  contains  rounded  bowlders  of  black  lime- 
stone that  weather  to  a  bluish  dove-color,  and  similar  concretions  were 
seen  at  the  exposure  south  of  Flora,  which  leaves  no  reasonable  doubt 
of  the  identity  of  the  beds  at  these  points.  A  short  distance  south  of 
Mr.  Piloher's  land  limestone  was  formerly  quarried  for  lime-burning, 
but  the  outcrop  is  now  covered  up.  The  relative  position  of  the  beds 
above  described  is  indicated  in  the  following  section  : 

Ft.        In. 

BiluininoiiB  shalo,  with  concretioDS  of  black  limestone 15  to  20 

Slaty  aroiiaceoiis  limeHtone,  with  broken  plauta 3  to    4 

Shale  partially  exposed ^ 10  to  15 

Daik  liiuestono S 

Shale ,  (thick noss  not  determined) 

Coa» 1       6 

This  is  probably  coal  No.  13  of  the  general  soctioD. 

On  Mrs.  Williams'  place  on  the  N.  W.  qr.  of  sec.  29,  T.  1  S.,  E.  7  E., 
about  seven  miles  north-west  of  Fairfield,  there  is  an  outcrop  of  15  to 
20  feet  of  sandy  and  argillaceous  shale,  containing  numerous  bands  of 
kidney  iron  ore  of  good  quality.  A  thin  coal  has  been  passed  through 
in  digging  wells  in  this  neighborhood,  and  either  underlays  these  shales 
entirely  or  is  intercalated  in  them.  This  outcrop  closely  resembles  that 
at  McDanibls'  place  near  the  north  line  of  the  county,  hereafter  to  l)e 
mentioned,  and  the  well  water  in  this  vicinity  is  impregnated  with 
epsom  salts,  like  wells  and  springs  at  the  locality  above  mentioned. 
Between  this  locality  and  Fairfield,  and  about  three  miles  a  little  south 
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of  west  from  the  town,  an  eveu  bedded  sandstone  is  quarried  for  build- 
ing purposes  similar  to  that  at  Hoag's  quarry  north  of  Xenia.  This 
sandstone  probably  underlays  the  shales  outcropping  at  the  Williams 
place  three  or  four  miles  to  the  westward,  and  the  coal  there  is  either 
a  local  deposit  or  else  represents  coal  IN^o.  14  of  the  general  section. 

On  sec.  21,  T.  2  K,  E.  6  B.,  in  the  bluffs  of  Bear  cre^k,  near  the  north 
line  of  the  county,  a  massive  sandstone  outcrops  for  some  distance 
along  the  blnffs  of  the  stream  in  perpendicular  cliffs  from  twenty  to 
thirty  feet  in  hight.  This  sandstone  was  struck  in  the  boring  at  Flora 
at  the  depth  of  about  sixty  feet  and  was  penetrated  to  the  depth  of 
eighty-four  feet.  The  outcrops  on  Bear  creek  probably  represent  only 
the  lower  portion  of  the  bed. 

On  sec.  27,  T.  2  K.,  E.  G  E.,  argillaceous  and  sandy  shales  with  bands 
of  kidney  iron  ore  crop  out  in  the  slopes  of  the  hills  at  various  points, 
showing  an  aggregate  thickness  of  twenty  feet  or  more,  with  a  bitumi- 
nous shale  or  impure  coal  near  the  top  of  the  exposure.  A  well  sunk 
here  struck  a  vein  of  water  at  the  depth  of  twenty  one  feet  so  strong 
that  it  soon  rose  to  the  surface  and  has  been  flowing  freely  to  the  pres- 
ent time.  It  has  a  strong  taste  of  epsom  salts,  and  produces  an  effect 
similar  to  that  drug  upon  those  who  use  it.  At  Mr.  Eli  McDaniel's 
place,  adjoining  the  above,  a  spring  of  the  same  kind  of  water  is  found, 
somewhat  stronger  in  mineral  properties  than  that  in  the  well.  Tlie 
water  hero  seems  to  derive  its  mineral  properties  from  the  bed  of  argil- 
laceous shale  which  forms  the  bed  rock  in  this  vicinity,  as  wells  sunk  in 
the  overlaying  sandstone  afford  pure  water. 

The  following  additional  notes  and  sections  are  reported  by  Prof.  Cox 
in  this  county :  ''At  Liberty  they  pass  through  sandstone  in  digging 
wells  from  ten  to  forty  feet,  and  obtain  good  water.  On  sec.  30,  T.  2, 
E.  7,  limestone  is  obtained  for  building  and  for  lime.  Bed  three  feet 
thick,  upper  part  shaly,  contains  Productus  longispinus^  Mdcrocheilus 
inhabiliSy  Athyris  suhiilitu^  Prodxictus  costatiLS  and  joints  of  Crinoidea, 
The  same  limestone  is  exposed  at  Whitakeb's,  on  sec.  25,  T.  2,  E.  7. 
A  thin  coal  is  usually  found  beneath  the  limestone,  and  a  thin,  impure 
coal  or  bituminous  shale  is  frequently  seen  in  the  shales  above  it  Clay 
iron  ore  occurs  in  a  grayish  shale  seven  miles  north  of  Fairfield, 
exposed  by  a  wash  on  a  hill  side.  On  sec.  34,  T.  1  S.,  E.  9  E.,  the  fol- 
lowing beds  are  seen : 

Ft.    In. 

Heayy  bedded  sandstone S5 

Arenaceous  shale 10 

Black,  slaty  shale 2 

PyTitiferous  shale,  with  Tragnients  of  shells 0     3 

Fireclay  (good  quality) 1 

Clay  shale T 0     8 

Shaly  sandstone  in  riverbed 9" 
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From  the  foregoing  sections  and  remarks  it  will  be  seen  that  there  is 
bnt  little  diversity  in  the  character  of  the  rocks  exposed  in  this  county. 
They  probably  represent  a  total  thickness  of  one  hundred  and  seventy- 
five  to  two  hundred  feet  or  more,  comprising  mainly  sandstones  and 
shales,  most  of  which  decompose  readily  on  exposure,  and  are  therefore 
seldom  found  in  bold  outcrops. 

Economical     Geology. 

Building  Stone, — Sandstone  of  a  fair  quality  for  building  purposes  is 
tolerably  abundant,  and  quarries  have  been  opened  in  nearly  every 
township  in  the  county.  Three  miles  a  little  south  of  west  from  Fair- 
field, an  excellent  sandstone  is  quarried  on  a  small  branch  tributary  to 
Skillet  Fork.  The  rock  is  in  smooth  even  layers,  and  resembles  the 
sandstone  of  Hoag's.  quarry,  near  Xenia.  Along  the  Little  Wabash  a 
heavy  bedded  sandstone  is  found  throughout  its  course  in  the  south- 
eastern part  of  this  county,  which,  from  the  bold  cliffs  it  forms  at  many 
points  along  the  bluffs  of  the  stream  will  no  doubt  afford  a  large  amount 
of  durable  building  material.  Six  miles  south-east  of  Fairfield  a  good 
flag  sandstone  is  quarried  in  large  slabs  six  inches  thick.  Three  and  a 
half  miles  north  of  Jefferson,  on  sec.  30,  T.  1  N.,  E.  6  E.,  a  grayish 
sandstone  of  good  quality  is  quarried  in  large  slabs  from  a  foot  to 
eighteen  inches  in  thickness.  A  similar  stone  is  also  quarried  by  Mr. 
Phillips,  on  sec.  16,  T.  1  N.,  R.  7.  E.  These  are  some  of  the  most 
valuable  quarries  opened  at  the  present  time,  but  others  equally  good 
may  be  opened  at  various  places  in  the  county  as  the  wants  of  the 
people  may  require.  The  limestone  over  the  eighteen  inch  coal  seam 
has  been  quarried  at  almost  every  point  where  it  outcrops,  but  the  bed 
is  thin,  and  the  supply  to  be  obtained  from  it,  without  too  greatexpense 
in  stripping,  is  rather  limited. 

Coal. — The  only  coal  in  the  county  that  promises  to  be  of  any  value 
for  practical  mining,  is  the  eighteen  inch  seam  north  and  north  east 
of  Fairfield.  This  might  be  worked  in  a  limited  way,  either  by  stripping 
or  by  an  inclined  tunnel  near  its  outcrop,  but  the  seam  is  too  thin  to 
furnish  an  adequate  supply  for  the  general  market.  The  main  coals  of 
the  lower  nleasures  may  be  reached  in  the  southern  portion  of  the 
county  at  depths  varying  from  three  to  five  hundred  feet,  and  in  the 
northern  portion  from  five  to  eight  hundred. 

Iron  ore. — Bands  of  iron  ore  of  good  quality  occur  at  several  places 
in  the  shales  of  this  county,  and  have  been  noted  in  the  sections  already 
given.  They  seem  to  be  in  sufficient  quantity  at  several  localities  to 
eventually  become  of  some  economical  value.  In  Great  Britain,  bands 
of  six  to  eight  inches  in  thickness  are  said  to  be  worked  successfully, 
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and  we  find  many  localities  in  our  Goal  Measures  where  from  twelve  to 
eighteen  inches  of  fjfood  ore  can  be  obtained  from  a  vertical  thickness 
of  five  or  six  feet  of  shale.  The  shale  containing  the  iron  ore  observed 
in  this  county  underlays  a  considerable  area  in  tlie  central  and  western 
portions,  mainly  in  ranges  6  and  7  east.  At  Mrs.  Willia^ms'  place,  on 
the  N.  W.  qr.  of  sec.  29,  T.  1  S.,  R.  7  E.,  iron  ore  of  good  quality  seemed 
to  be  quite  abundant,  and  also  at  several  places  on  the  ravines  near 
Mr.  McDaniel's  place,  not  far  from  the  north  line  of  the  county.  Prof. 
Cox  also  notes  an  outcrop  of  clay  iron  ore  in  a  grayish  shale  seven 
miles  north  of  Fairfield,  and  also  on  sec.  15,  T.  1  N.,  K.  8  E. 

Potters'  Clay. — A  good  clay  suitable  for  pottery  or  fire-brick  wis  found 
on  sec.  34,  T.  1  S.,  R.  9  E  ,  but  at  the  outcrop  it  was  only  one  foot  thick. 
Possibly  it  may  be  found  at  some  other  locality  near  by,  where  it  is 
thick  enough  to  be  utilized  for  the  manufacture  of  pottery  or  fire-brick. 

Clay  and  Sand. — Materials  for  brick  can  be  obtained  from  the  subsoil 
of  the  uplands  almost  anywhere  in  the  county,  and  from  the  abundant 
supply  of  wood  for  fuel,  brick  can  be  cheaply  made  in  sufficient  quantity 
to  supply  all  future  demands  for  this  indispensable  building  material. 

Soil  and  Agriculture. — ^The  soil  in  this  county  is  mainly  a  dark  ash- 
gray  or  chocolate  colored  clay  loam,  less  highly  charged  with  organic 
matters  or  humus  than  the  black  prairie  soils  of  Central  Illinois,  but 
yielding  fair  crops  of  corn,  wheat,  oats  and  grass,  both  clover  and  tim- 
othy, and  with  judicious  treatment  will  retain  its  fertility  without  any 
expense  for  artificial  fertilizers.  The  ridges  afford  excellent  fruit  farms, 
and  apples,  peaches,  pears,  cherries  and  the  small  fruits  may  be  grown 
here  in  the  greatest  abundance.  The  cultivation  of  the  grape  has  only 
been  attempted  in  a  limited  way,  but  the  broken  timbered  lands  could 
be  profitably  cultivated  in  vineyards.  As  an  agricultural  region  this 
county  ranks  favorably  with  the  adjoining  portions  of  Southern  Illinois. 

Clay  County  embraces  a  surface  area  of  about  four  hundred  and 
sixty-six  square  miles,  and  is  bounded  on  the  north  by  Eftlngham  and 
Jasper  counties,  on  the  east  by  Jasper  and  Richland,  on  the  south  by 
Wayne,  and  on  the  west  by  Marion  and  Fayette.  The  Little  Wabash 
river  runs  diagonally  across  the  county  from  north-west  to  southeast, 
and  with  its  affluents,  Elm  creek  on  the  south,  and  Muddy  creek  on  the 
north-east,  drain  nearly  the  whole  of  its  area.  The  surface  of  the  county 
is  nearly  equally  divided  into  prairie  and  timbered  land,  the  latter  form- 
ing wide  belts  along  the  streams,  and  the  former  occupying  the  highest 
areas  between  them.  The  difference  of  level  between  the  creek  bottoms 
and  the  adjacent  highlands  is  not  very  great,  probably  nowhere  exceed- 
ing fifty  to  seventy  five  feet.  Locally  the  streams  are  bordered  with 
precipitous  bluffs  from  forty  to  fifty  feet  in  hight,  and  at  other  pomts 
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there  is  a  gradaally  sloping  sarface  from  the  bottoms  up  to  the  level  of 
the  adjacent  prairie.  The  bottoms  along  the  Little  Wabash  vary  in 
width  from  one  to  three  miles,  and  are  subject  to  overflow  during  the 
annual  spring  freshets,  and  hence  have  not  been  brought  under  cultiva- 
tion, but  are  still  covered  with  primeval  forests  of  excellent  timber.  The 
alluvial  soil  of  these  bottoms  is  exceedingly  rich,  and  if  subdued  and 
brought  under  cultivation  wonld  produce  abundant  crops  of  corn,  and 
all  the  cereals  usually  cultivated  in  this  latitude. 

Drift  Deposits. — ^The  uplands  are  covered  with  blue  and  yellow  drift 
clays  ranging  from  ten  to  forty  feet  in  thickness,  and  possibly  along 
the  bluffs  of  some  of  the  streams  they  may  attain  even  a  greater  thick- 
ness than  that  above  in4icated.  Tlie  surface  of  the  bed  rock  was  often 
eroded  into  valleys  of  considerable  extent  before  the  drift  was  depos- 
ited, and  being  subsequently  filled  with  these  gravelly  clays,  the  deposit 
is  not  uniform,  but  is  much  thicker  in  some   places  than  in  others. 

In  the  borings  at  Xenia  and  Flora,  the  bed  rock  was  struck  at  the 
depth  of  thirteen  or  fourteen  feet,  and  generally  upon  the  prairie  in 
sinking  wells,  the  drift  clays  and  gravel  beds  are  found  to  range  from 
ten  to  twenty  feet.  In  the  bluffs  at  Elm  creek  south  of  Flora  and  at 
some  other  points  in  the  county,  they  attain  a  thickness  of  thirty  to 
forty  feet.  The  upper  part  is  generally  a  brown  or  buff  gravelly  clay 
with  occasional  bowlders  of  a  foot  or  two  in  diameter,  and  the  lower 
part  where  th^  deposit  attains  its  greatest  thickness  consists  of  bluish  or 
ash-gray  clay  or  hard  pan  as  it  is  usually  denominated,  from  its  being 
more  compact  and  harder  to  penetrate  than  the  brown  clay  above  it* 
Bowlders  of  granite,  sicnite,  greenstone  and  quartzite  are  not  uncom. 
mon,  and  occasionally  nuggets  of  native  copper  and  small  specimens  of 
galena  are  to  be  met  with  in  these  gravelly  clays  in  this  county. 

Stratified  Eoclcs — ^The  rock  formations  proper  in  this  county  all 
belong  to  the  upper  Goal  Measures,  and  the  only  seam  in  the  county 
that  has  been  worked  to  any  extent  is  No.  16  of  the  general  section, 
and  the  highest  seam  but  one  known  in  the  State.  There  have  been 
three  borings  made  in  the  county,  one  at  Xenia  and  two  in  the  vicinity 
of  Flora,  but  none  of  them  were  carried  down  far  enough  to  reach  the 
main  workable  coals  of  the  lower  measures.  The  Flax  mill  boring  on 
the  eastern  edge  of  Flora,  is  reported  as  follows : 

Ft.  In. 

1.  Soil  and  drift  clay 13 

9.  Sandy  shale  and  gray  sandstone , 47 

3.  Black  shale  and  coal,  No.  14 1 3 

4.  Hard  sandstone 84 

5.  Clay  shale  (soapstone)  33 

«.  Black  shale 3 

7.  Shaly  limestone , 2    6 

8.  Coal?  No.  131 7    3 

iPd    9 
—13 
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A  shaft  was  commenced  near  where  this  boring  was  made,  and  carried 
down  to  the  depth  of  one  hundred  and  fifteen  feet,  mainly  through 
sandstone  and  sandy  shale.  The  flow  of  water  in  the  shaft  was  so 
strong  as  to  seriously  interfere  with  the  prosecution  of  the  work,  and 
finally  filled  it  to  within  about  five  feet  of  the  surface  of  the  ground, 
where  it  still  remains.  The  shaft  terminated  in  the  heavy  bed  of 
sandstone  No.  4  of  the  preceding  section.  Another  boring  two  miles 
to  the  westward  of  this,  near  the  Fair  Grounds,  was  reported  as  follows : 

Ft.  In. 

1.  Soil  and  drift  clay 13 

2.  Sandstone 40 

3.  Clay  shale  (soapstone) 7 

4.  Hard  gray  sandstone 38 

5.  Hard  rock  (probably  sandstone) 3 

6.  Sandstone 47 

7.  Impure  limestone 4 

8.  Black  shale. 8 

9.  Limestone 8    6 

10.  Clay  shale  (soapstone) 37 

205    6 

These  borings  commence  at  least  forty  or  fifty  feet  below  the  coal 
and  limestone  north  west  of  Louisville,  and  were  discontinued  before 
reaching  the  horizon  of  any  workable  coal.  The  boring  at  Xenia  was 
carried  to  the  depth  of  450  feet  passiug  through  three  thin  coals,  one 
of  which  was  reported  to  be  four  feet  thick.  The  following  is  the  section 
of  this  boring  as  furnished  by  Captain  Dyeb: 

Ft.  In. 

1.  Soil  and  drift 14 

3.  Clay  shale  (soapstone) 93 

3.  Bluish-jjrray  sandstone 31 

4.  Coal,  No.    13? 9 

5.  Crevice  f  (probably  soft  flre-day) 1    8 

6.  Clay  shale  (soapstone) 3 

7.  Limestone 1    6 

8.  Conglomerate 3 

9.  Blaish'gray  sandstone 4 

10.  Blu«  shale 64 

11.  Hard  rock 1 

18.    Black  shale,  No.  12! 9 

13.  Sandstone 18 

14.  Blue  shale 14    6 

15.  Coal, No.  Ill 4 

16.  Fireclay 6 

17.  Sandstone 1.5 

18.  Pebbly  rook 2 

19.  Shale 2    6 

20.  Blue  shale 29  . 

21.  Micaceous  sandstone 4 

32.  White  sandstone 4 

23.  Bock  with  a  few  fossils 1 

24.  Coal,  No.  10! 1    6 

25.  Fire-clay 8    6 

26.  Sandstone : 11    6 

27.  Blue  shale , 4 

28.  Sandstone 8 
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Ft.  In. 
89.    Black  shale 15 

30.  Flint  rockt , 10 

31.  Shale 83 

32.  Hard  rock 4 

33.  Shale 11 

34.  Sandstone 7 

35.  Clay  shale 6 

36.  Sandstone 11 

37.  Blue  shale 6 

38.  Gray  sandstone 14 

444    9 

So  far  as  it  is  possible  to  correlate  tbis  section  with  what  is  known  of 
the  upper  Goal  Measure  strata  of  Central  Illinois,  I  am  inclined  to 
believe  that  the  10-foot  bed  of  hard  rock  described  in  the  boring  r8  flint 
is  the  limestone  of  Shoal  creek  and  Garlinville,  which  is  usually  a  very 
hard  rock,  and  that  the  succeeding  coals  are  10,  11, 12,  and  13  of  the 
general  section.  The  small  coal  outcropping  north  of  Hoag's  quarries 
about  two  miles,  at  Jacob  Spikeb's  place,  is  probably  No.  15,  and  the 
next  succeeding  seam  would  be  the  Nelson  coal  of  Effingham  county, 
which  outcrops  in  this  county  about  two  miles  north-west  of  Louisville, 
and  at  several  points  north-west  of  there  in  the  bluffs  of  the  Little 
Wabash  and  its  tributaries,  and  will  be  more  particularly  described 
further  on  in  this  chapter. 

One  mile  north  of  Xenia  a  fine  evenly  bedded  freestone  is  extensively 
quarried  by  Mr.  Ho  AG.    The  rock  is  a  rather  fine-grained  sandstone  in 
evien  layers  from  two  inches  to  two  feet  in  thickness,  and  can  be  easily 
quarried  in  large  slabs.    It  is  partly  brown  and  partly  of  a  bluish-gray 
color,  dresses  freely  and  hardens  after  being  taken  from  the  quarry,  and 
is  the  best  building  stone  known  in  this  portion  of  the  State.    The  rock 
is  as  evenly  bedded  as  the  magnesian  limestone  of  Joliet,  and  the  thin 
layers  make  good  flagstones,  while  the  heavier  beds  afford  a  fine  quality 
of  cut  stone  for  ashlars,  window  caps  and  sills,  lintels,  etc.    A  large 
quantity  of  this  stone  is  furnished  to  the  city  of  St.  Louis,  where  it 
bears  an  excellent  reputation    as  a  superior  building  stone.    About 
eight  feet  in  thickness  of  this  freestone  is  worked  in  this  quarry,  the 
heaviest  beds  ranging  from  one  foot  to  thirty  inches  in  thickness.   This 
sandstone  is  overlaid  in  the  vicinity  of  this  quarry  with  twenty  to 
twenty-five  feet  of  soft  brown  shale  with  numerous  bands  of  iron  ore, 
closely  resembling  the  shales  on  the  waters  of  Baccoon  creek  south-west 
of  Flora  and  described  in  the  report  on  Wayne  county.    The  water  of 
a  well  sunk  in  this  shale,  about  half  a  mile  north  of  Hoag's  quarry, 
has  the  same  taste  as  that  at  McGannou's  spring  near  the  north  line  of 
Wayne  county,  and  I  have  no  doubt  the  shales  are  identical.    The  shale 
here  contains  numerous  bands  of  iron  ore  of  good  quality,  and  several 
points  were  observed  on  the  small  branches  northeast  of  the  quarry 
and  not  more  than  a  mile  distant,  where  from  twelve  to  sixteen  inches 
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of  good  ore  conld  be  obtained  from  a  vertical  thickness  of  four  or  five 
feet  of  shale.  The  thin  coal  at  Spiker's  place  overlays  this  shale,  and 
the  beds  exposed  there  gave  the  following  section : 

Ft.  In. 

Bituminona  ehale 4 

Hard  blue limestoiitt  <BeptaTia) 6inche8to  1  0 

Blue  shale Ifttol  6 

Coal « 

Fire-clay  and  clay  shale t 

A  few  well  preserved  fossils  were  found  in  the  septaria  over  the  coal, 
among  which  w^ere  Nautilus  occidentaluSj  Macrocheilus  inhahilis,  Froductus 
pertenuiSj  Spirifer  cameratuSj  Myalina  attbqvadrataj  ChoneteSj  joints  of 
Crinoideay  etc.  All  the  beds  exposed  from  Hoag's  quarry  to  this  point 
are  probably  above  those  passed  through  at  the  Xenia  bore. 

At  Mr.  Jo^N  Lam£INS'  place  about  two  miles  north-west  of  Louisville, 
on  the  N.  W.  qr.  of  sec.  20,  T.  4,  E.  6,  there  is  an  outcrop  of  gray  lime- 
stone underlaid  by  a  coal  seam  which  ranges  from  twelve  to  eighteen 
inches  in  thickness,  and  is  worked  by  Mr.  Lamkins  in  a  limited  way, 
affording  a  coal  of  fair  quality.  The  limestone  over  the  coal  is  a 
compact,  hard,  gray  rock,  ranging  from  three  to  four  feet  in  thickness, 
containing  numerous  fossils  that  may  be  obtained  from  the  calcareous 
shaly  layers  associated  with  the  limestone,  in  a  fair  state  of  preservation, 
The  section  here  is  as  follows : 

Ft.      In. 

Buff  shale  with  iron  bands 5  to  8 

Compact  gray  limestone 3  to  4 

Calcareous  shale 2  to  3 

CoaL Itol       6 

CUy  shale  or  flre-clay. 1  to  8 

Sandy  shales t 

The  fossils  observed  here  include  the  following  species :  Orthii  car- 
io;nariaj  Fusulina  cylindrical  Spirifer  cameratus^  Spiriferina  KeyitucJcensis^ 
Lophophyllum  proliferum^  Productus  longispinusy  P.  costatusj  and  P.punc- 
tatus. 

On  sec.  10,  T.  4,  B.  5,  this  limestone  is  found  on  Crooked  creek  but 
little  above  the  creek  bed,  and  the  coal  if  found  here  at  all  would  be 
below  the  water  level. 

On  the  S.  W.  qr.  of  sec.  25,  T.  5,  B.  5,  about  two  miles  east  of  Lark- 
insville,  the  coal  and  the  overlaying  limestone  outcrop  in  the  blufis  of 
Dismal  creek.  The  limestone  is  here  from  four  to  five  feet  in  thickness, 
and  the  coal  is  reported  to  be  about  the  same  as  at  Lamkins'  i)lace. 
There  is  here  from  ten  to  twelve  feet  of  sandy  shale  exposed  in  the 
blufi's  of  the  creek  below  the  coal. 

On  sec.  16,  T.  4,  B.  5,  near  the  northwest  corner  of  the  section,  a  bed 
of  hard  shaly  sandstone  outcrops  in  the  banks  of  a  small  branch,  over- 
laid by  a  slaty  bituminous  shale  a  foot  or  more  in  thickness,  containing 
lenticular  masses  of  black  limestone  or  septaria.    The  shaly  sandstone 
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was  about  three  feet  in  thickness,  and  it  probably  overlays  the  limestone 
and  coal  at  Lamkins'  place,  thoagh  the  exact  connection  between  them 
was  not  determined. 

On  the  S.  E.  qr.  of  sec.  21,  T.  4,  B.  6,  a  sandstone  quarry  has  been 
opened  where  the  rock  shows  a  perpendicular  face  from  four  to  six  feet 
in  thickness.  The  sandstone  is  overlaid  by  a  buff  colored  shale  sue. 
ceeded  by  a  black  laminated  shale  containing  concretions  of  black  or 
dark-blue  limestone  or  septaria,  containing  a  few  fossils. 

On  section  16,  in  the  same  township,  a  hard  sandstone  is  found  in  the 
bluffs  of  Crooked  creek  which  resembles  the  rock  at  the  quarry  on 
section  21,  and  it  is  here  underlaid  by  sbaly  sandstone  and  shale  to  the 
water  level.  If  these  sandstones  are  identical  the  section  here  would 
show  the  following  order  of  succession  : 

Feet 

BUck  laiiiiDato<l  shale  with  septaria ,. 5  to  6 

Baff  ordrab  shale 6  to  8 

Sandstone  <quarry  rock) 4  toC 

Sandy  shale,  partial  exposuie 13  to  IS 

Just  below  the  month  of  Crooked  creek,  in  the  bluffs  of  the  Little 
Wabash,  we  find  the  following  section : 

Poet. 

Soil  and  drift  olay 12  to  15 

Soft  shales  partly  argillaceous 15 

Irregularly  iMdded  sandstone 3  to  4 

Sandy  shales 13  to  15 

These  beds  outcrop  at  intervals  along  the  bluffs  of  the  stream  from 
the  mouth  of  Crooked  creek  to  Louisville,  and  at  the  old  mill  dam  we 
find  nearly  a  repetition  of  the  above  section,  as  follows : 

Ft.    In. 

Black  laminated  shale * S  to  3 

Coal 6 

Buff  and  blue  shales — ^partial  exposure 8  to  IS 

Irregularly  bedded  hard  sandstone 4to0 

Sandy  shales  extending  below  the  river  bed 10  to  13 

The  thin  coal  in  the  above  section  is  locally  overlaid  by  a  few  inches 
of  chocolate  colored  shale,  passing  into  a  hard  blue  limestone  contain- 
ing a  few  fossils,  among  which  we  were  able  to  identify  the  following : 
Produ4itus  Pratte7iianu8^  Ghonetes  granulifera,  Lingnla  umbonata  f  Pleura- 
tomaria  carbonaria^  MacrocheiluSj  etc.  This  thin  coal  is  probably  idciuti- 
cal  with  that  at  Mr.  Spikeb's  three  miles  north  of  Xenia,  and  is  either 
a  local  seam  or  else  represents  coal  l^o.  15  of  the  general  section.  The 
beds  on  the  Little  Wabash  at  Louisville  nnderhiy  the  liineHtone  and 
coal  at  Lamkins' place  and  on  Dismal  creek,  but  the  exposures  were  too 
isolated  to  obtain  a  complete  section  of  the  strata. 

Four  miles  south-west  of  Flora,  on  a  branch  of  Baccoon  creek,  sand- 
stone and  sandy  shale  outcrops  along  the  bluffs  of  the  stream  for  some 
distance.    The  bed  is  altogether  some  ten  or  twelve  feet  in  thickness, 
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the  upper  part  a  sandy  micaceous  shale  passing  downward  into  mica* 
ceons  sandstone  inter-stratified  with  the  shales.  The  sandstone  strata 
vary  in  thickness  from  six  to  fourteen  inches,  and  when  freshly 
quarried  the  rock  is  rather  soft,  but  hardens  on  exposure  and  becomes 
a  durable  building  stone.  The  quarry  oi)ened  here  belongs  to  Mr.  John 
McGiLNNON,  and  is  located  on  sec.  3,  T.  2,  K.  6  E.  On  section  4,  in  the 
same  township,  a  massive  sandstone  outcrops  in  the  blui!s  of  Raccoon, 
in  an  apparently  solid  bed,  projecting  in  some  i>laces  several  feet  over 
the  bed  of  the  stream  by  the  wearing  away  of  the  lower  strata. 

On  Bear  creek,  another  tributary  of  Elm  creek,  just  over  the  line  in 
Wayne  county,  on  sec.  21,  T.  2  S.,  R.  6  E.,  this  masvsive  sandstone  is 
found  in  perpendicular  cliff's  of  20  to  30  feet  in  hight  above  the  bed  of 
the  stream.  This  is  probably  a  part  of  the  sandstone  passed  through 
in  the  shaft  and  borings  at  Flora,  and  it  forms  the  bed  rock  over  a 
considerable  area  in  the  south  part  of  Clay  and  the  northern  part  of 
Wayne  counties. 

On  Willow  branch,  about  six  miles  south-west  of  Flora,  a  blue  argilla- 
ceous shale  is  found  containing  several  bands  of  argillaceous  iron  ore 
of  good  quality.  The  exposure  of  shale  is  twenty  feet  or  more  in  thick- 
ness, with  a  streak  of  smutty  coal  or  bituminous  shale  near  the  top  of 
the  exposure.  The  water  that  percolates  through  the  shale  becomes 
highly  impregnated  with  salts,  and  acts  as  an  effective  cathartic  on  those 
using  it  freely.  This  shale  probably  overlays  the  massive  sandstone  on 
Raccoon  creek,  but  we  found  no  continuous  outcrop  that  would  enable 
any  one  to  determine,  definitely,  their  true  relations. 

The  following  notes  of  localities  I  did  not  visit  are  reported  from  the 
notes  of  Prof.  Cox :  "  On  a  branch  of  Skillet  Fork  on  sec.  32,  T.  4,  R.  5, 
found  the  following  beds: 

Ft. 

Drift  clay 4  to    5 

Blue  argillaceoiia  shale 8 

Bituminona  ahale  and  limeetoneiu  the  bed  of  the  creek  t 

Crystals  of  selenite  (sulphate  of  lime)  of  small  size  were  found  dis- 
seminated through  the  shale,  and  are  reported  to  be  abundant  at  many 
points  on  this  branch  and  also  on  the  main  creek. 

On  Mr.  R.  T.  Roberts'  place,  two  miles  and  a  half  south  of  Clay  City, 
a  thin  coal  is  found  underlaid  by  fire-clay  and  argillaceous  shale.  The 
section  of  the  exposure  here  is  as  follows : 

Ft.    In. 

Soil  and  drift. 10 

Shale. 0      6 

Coal 0      6 

Fire  clay 0      4 

Argillaceous  shale 1 

Bilicioua  shale 2 

In  diggi])g  a  well  on  the  tlie  top  of  the  hill  about  a  quarter  of  a  mile 
from  this  outcrop,  Mr.  Roberts  went  through  from  four  lo  six  inches 
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of  fossiliferous  limestone  which  probably  belongs  above  the  coal. 

Three-quarters  of  a  mile  south  of  Maysville  is  a  sandstone  quarry 
owned  by  Hugh  Miller.  The  rock  is  of  a  yellowish  gray  color,  and  the 
exposure  from  seven  to  eight  feet  thick.  The  so-called  *'6alt|>oud"  is  on 
the  south  half  of  sec.  4,  T.  3,  R.  8,  and  is  a  bog  surrounded  by  high 
ground.  Sticks  may  be  thrust  into  it  through  the  spongy  mass  to  the 
depth  of  ten  or  fifteen  feet,  and  cattle,  and  formerly  wild  animals  also, 
resorted  here  for  water. 

At  Moore's  quarry,  on  sec.  14,  T.  4,  R.  6,  there  is  a  fine  grained  buff 
sandstone  that  was  used  in  the  foundation,  and  also  for  caps  and  sills 
for  the  Masonic  Hall  building  in  Louisville.  There  are  three  layers  of 
the  rock  exx)osed  from  8  to  10  inches  thick,  over  laid  by  two  feet  of  silici- 
ous  shale. 

At  J.  Elkins'  place,  on  sec.  36,  T.  5,  E.  5,  the  following  section  was 
found: 

Ft. 

Soil  and  drift S 

Gray  argillaceons  shale 8 

LimestoDe  in  the  bed  of  the  creek f 

Down  the  creek  the  limestone  is  two  feet  thick,  the  upper  part  full  of 

encrinite  stems  and  Fnsulina  cylindrica.    The  limestone  is  quite  compact 

and  will  take  a  good  polish.    Still  lower  down  on  the  creek  there  is  a 

thin  coal  below  the  limestone.    This  limestone  is  again  seen  on  Lime- 

.  stone  creek,  on  sec.  34,  T.  6,  E.  4?  near  the  north  line  of  the  county." 

The  limestone  above  mentioned  is  undoubtedly  the  same  as  that 
found  over  the  coal  at  Lamkins'  mine  near  Louisville,  and  on  Dismal 
creek  east  of  Larkinsburg,  and  a  limestone  very  similar  in  appearance 
is  found  on  Muddy  creek  near  the  north-eavSt  corner  of  the  county, 
where  it  is  quarried  both  for  lime  and  for  building  stone. 

Economical     O  eolo  gy  ^ 

Coal. — The  only  coal  seam  in  the  county  that  promises  to  be  of  any 
value  for  mining  operations  is  that  at  Mr.  Lamkin's  place  northwest  of 
Louisville,  and  this  is  so  unevenly  developed  that  there  are  probably 
but  few  localities  in  the  county  where  it  will  prove  to  be  of  any  prac- 
tical value.  At  some  points  it  affords  from  18  to  20  inches  of  good 
coal  and  possibly  may  thickdn  at  some  localities  to  a  Uttle  more  than 
that,  while  at  others  it  thins  out  to  a  few  inches  or  is  wanting  altogether, 
and  ita  place  is  only  indicated  by  a  thin  streak  of  bituminous  shale. 
Where  well  developed  it  affords  a  very  good  quality  of  coal,  and  may 
be  worked  to  advantage  in  a  limited  way  to  supply  the  local  demand. 
I  believe  it  to  be  the  same  as  the  Nelson  coal  found  in  the  south-west 
corner  of  Effingham  county,  which  is  No.  16  of  the  general  section  and 
the  highest  workable  coal  in  the  State. 
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The  main  coals  of  the  lower  Coal  Measures  are  probably  from  eight 
huiiilred  to  a  thousand  feet  below  the  surface  in  anj'  part  of  this  county, 
and  borings  or  shafts  should  not  be  encouraged  unless  parties  are  i^re- 
pared  to  go  to  that  depth.  The  coal  seam  reported  to  have  been  found 
four  feet  in  thickness  in  the  boring  at  Xenia,  could  not  have  been  lower 
in  the  series  than  No.  11  or  12,  and  if  its  thickness  was  correctly  ascer- 
tained it  is  probably  only  a  local  thickening  of  one  of  these  upper 
coals.  Having  been  present  at  the  time  the  drill  passed  through  this 
coal  in  the  Xenia  boring,  I  can  certify  to  the  excellent  quality  of  the 
samples  brought  up  in  the  sand  pump,  but  I  could  not  testify  as  to  the 
thickness  of  the  seam.  The  distance  to  the  lower  coals  is,  of  course,  no 
serious  impediment  to  their  being  mined  successfully  whenever  the 
demand  for  coal  shall  be  such  as  to  justify  such  an  expenditure  of 
capitsil  as  will  be  required  to  open  up  a  mine  at  this  depth. 

Building  Stone. — Sandstone  of  fair  quality  for  building  purposes  is 
found  at  several  localities  in  the  county,  and  the  quarries  near  Xenia, 
described  on  a  preceding  page,  afford  a  freestone  of  superior  quality, 
that  is  extensively  quarried  for  exportation  to  St.  Louis  and  other  points 
where  a  stone  suitable  for  architectural  display  may  be  required.  This 
rock  has  a  very  even  texture,  dresses  freely,  and  can  be  easily  cut  into 
elaborate  designs  for  ornamental  work.  A  rock  similar  to  this  in 
appearance  outcrops  on  Eaccoon  creek  south  of  Flora,  which  probably 
belongs  to  the  same  bed,  as  the  general  trend  of  the  strata  appears  to 
be  from  north- west  to  south-east.  Other  sandstones  that  afford  a  fair 
quality  of  building  stone  outcrop  in  various  parts  of  the  county,  as  has 
already  been  noted  in  the  preceding  pages.  The  limestone  over  the 
eighteen-inch  coal  seam  in  the  northern  part  of  the  county  will  afford 
a  very  hard  and  durable  stone,  but  requires  a  greater  amount  of  labor 
to  quarry  it  and  prepare  it  for  use  than  the  sandstone  found  in  the  same 
neighborhood,  and  hence  has  been  but  little  used. 

Lime. — The  only  rock  in  the  county  that  seems  at  all  adapted  to  the 
manufacture  of  lime  is  the  limestone  above  mentioned  as  overlaying 
the  eighteen-inch  coal  at  Lamkins'  mine,  and  outcropping  at  several 
other  points  in  the  north  part  of  the  county.  This  rock  varies  in  thick- 
ness from  two  to  four  feet,  and  seems  usually  pure  enough  to  afford  a 
fair  quality  of  lime,  and  has  been  burned  for  that  purpose  in  a  limited 
way  at  two  or  three  points  in  the  county. 

Iron  Ore. — Bands  of  iron  ore  of  good  quality  intercalated  in  a  bed  of 
shale  was  observed  in  two  or  three  places  in  the  county,  especially  on 
the  upper  course  of  Elm  creek,  and  on  some  small  tributaries  of  the 
same  stream  south-west  of  Flora  and  near  the  Wayne  county  line. 

Clays. — Clay  suitable  for  pottery  occurs  on  Mr.  Bothwell's  place, 
one  mile  south  of  Clay  City,  and  good  brick  clays  may  be  found  in 
almost  every  neighborhood  in  the  subsoil  of  the  uplands. 
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Mineral  Springs. — At  Mr.  Sailob's  place,  about  eight  miles  east  of 
Lottisville,  on  the  K  E.  qr.  of  sec.  25,  T.  4,  B.  7,  there  are  several  springs, 
the  waters  of  which  have  some  reputation  for  their  medicinal  qualities. 
The  springs  apparently  have  their  origin  in  the  quick-sands  below  the 
drift-clays,  and  the  water  comes  bubbling  up  very  freely  at  numerous 
points  along  the  valley  of  a  small  branch.  Oas  escapes  quite  freely 
from  these  springs  at  intervals,  giving  the  water  the  appearance  of 
boiling  under  a  strong  heat  After  a  short  time  the  boiling  motion 
ceases,  and  the  water  remains  quiet  until  the  escaping  gas  again  sets  it 
in  motion.  An  analysis  of  this  water  has  been  made,  and  I  was  promised 
a  copy  of  the  result  for  publication  in  this  report,  but  it  has  not  come 
to  hand. 

Sailf  Timber^  etc, — ^The  soil  in  this  county  presents  no  marked  varia- 
tion from  that  in  the  adjoining  counties,  and  need  not  be  discussed 
fEurther  in  this  place.  Although  much  of  the  timbered  land  has  been 
subdued  and  brought  under  cultivation  since  the  first  settlement  of  the 
county,  the  rapid  growth  of  the  remaining  portion,  with  the  addition  of 
the  brushy  lands,  which,  since  the  annual  fires  have  been  kept  down, 
have  been  covered  with  a  fine  growth  of  young  timber,  has  nearly  or 
quite  kept  up  the  original  supply,  and  there  is  probably  about  as  much 
timber  in  the  county  at  the  present  time  as  there  was  in  its  early  settle- 
ment. 

We  are  indebted  to  Mr.  H.  S.  Watson  and  Mr.  S.  Johnson,  of  Louis- 
ville, for  important  information  and  personal  assistance  while  prosecu- 
ting our  work  in  this  county. 
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CUMBERLAND,  COLES  A]<nD  DOUGLAS  COUNTIES. 

• 

Cumberland  county  containB  eight  full  and  four  fractional  townships, 
making  a  total  area  of  336  square  miles,  and  is  bounded  on  the  north 
by  Coles  county,  on  the  east  by  Clark,  on  the  south  by  Jasper  and 
EfQngham,  and  on  the  west  by  Effingham  and  Shelby.  The  Embarras 
river  traverses  the  county  from  north  to  south,  and  this  river  and  its 
tributaries  are  the  only  streams  of  any  note  within  its  borders.  The 
central  portion  of  the  county  along  the  river  and  its  affluents  is  well 
timbered,  while  the  eastern  and  western  portions  are  mainly  prairie. 
The  bottom  lands  along  the  river  are  usually  from  a  half  mile  to  a  mile 
or  more  in  breadth,  and  heavily  timbered  with  the  usual  varieties  of 
timber  found  growing  upon  the  bottom  lands  in  Central  Illinois.  The 
prairie  lands  are  from  seventy-five  to  one  hundred  feet  above  the  level 
of  the  river,  and  are  generally  rolling,  though  occasionally  tracts  of 
level  prairie  are  to  be  found. 

The  superficial  deposits  of  this  county  comprise  the  alluvial  bottoms 
of  the  Embarras  and  its  tributaries,  and  a  considerable  thickness  of 
gravelly  clays  and  hard  pan  which  increases  in  depth  to  the  northward. 
In  the  southern  portion  of  the  county  the  drift  deposits  range  from 
twenty  to  forty  feet  in  thickness,  consisting  mainly  of  brown  or  buif 
gravelly  clays  with  numerous  bowlders;  but  to  the  northward  this 
thickness  is  increased  to  fifty  or  seventy-five  feet,  the  lower  portion 
being  a  bluish-gray  hard  pan  similar  to  that  seen  in  Clark,  and  described 
in  the  report  on  that  county.  Bowlders  of  considerable  size  are  not 
uncommon,  and  native  cojiper  and  also  specimens  of  the  sulphuret  of 
that  metal  are  said  to  have  been  found  in  the  drifc  gravel  in  this  county. 
A  bed  of  potters'  clay  of  fair  quality  is  found  in  the  drift  clays  in  the 
vicinity  of  Greenup  from  four  to  six  feet  in  thickness,  from  which  a  fair 
article  of  stoneware  is  made. 

Coal  Measures. — All  the  rock  formations  of  this  county  below  the 
drift  belong  to  the  upper  Coal  Measures,  and  include  the  beds  interve- 
ning between  the  Quarry  creek  limestone  of  Clark  county  and  the 
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strata  that  were  penetrated.  Both  these  borings  commence  below 
the  Fusniiua  limestone  which  outcrops  in  the  blnffs  of  the  Embarras 
from  the  bridge  west  of  Greenup  to  the  north  line  of  the  county. 

In  the  bluffs  of  the  Embarras,  one  mile  west  of  Green  up,  we  find  the 
following  section  at  the  bridge  on  the  old  National  road : 

Ft.   In. 

Gravelly  drift  clay,  buff,  yellow  and  aiih.gray 32 

Thin  bedded  micacoons  sandstone 6 

Argillaceons  shales,  with  a  streak  of  coaly  matter 16 

Lnpure  fermglDons  limestone,  {Ftuulina  bed) 1       6 

Thin  bedded  sandstone  and  sandy  sbMes 15 

Slope  covering  shales  to  river  bed 13 

A  mile  north  of  the  bridge  the  limestone  thickens  to  three  feet  or 
more,  and  is  a  nodular  gray  argillaceons  rock,  rather  more  calcareous 
than  at  the  bridge  below,  nodular  and  thin  bedded,  but  containing  a 
few  of  the  fossils  that  are  more  abundant  in  it  near  the  north  line  of 
the  county.  This  is  the  only  limestone  found  in  the  county,  and  vaiies 
in  thickness  from  18  inches  to  8  or  10  feet,  or  more,  at  the  different  out- 
crops examined.  It  is  usually  too  argillaceous  to  slack  freely  when 
burned,  and  too  nodular  and  irregularly  bedded  along  the  Embarras  to 
furnish  a  good  quality  of  building  stone. 

The  sandstone  underlaying  the  limestone  in  the  above  section  affords 
layers  from  6  to  18  inches  in  thickness,  and  was  used  in  the  abut- 
ments for  the  bridge  at  this  point;  but  not  being  carefully  selected,  the 
shaly  layers  soon  gave  way,  endangering  the  whole  structure  so  that  it 
had  to  be  abandoned. 

On  the  branch  north  of  the  town  of  Greenup,  where  the  oil  well  was 
located,  the  following  beds  outcrop  in  the  bluff'  on  the  south  side  of  the 
stream  : 

Feet. 

Yellow  drift  clays 10  to  13 

Nodular,  brown  impore  limestone *. 1^  to    3 

Sandy  and  argillaceous  shales,  with  thin  layers  of  sandstone,  to  the  creek  bed 35  to  40 

A  short  distance  above  Eyan's  ford,  and  about  two  miles  below  the 
north  line  of  the  county,  this  limestone  is  well  exposed,  showing  a  bench 
of  rough,  irregularly  bedded,  brownish-gray,  nodular,  argillaceous  lime- 
stone, from  8  to  10  feet  in  thickness,  outcropping  just  above  the  bed  of 
the  river.  The  upper  part  of  the  bed  is  of  a  brownish-gray,  and  the 
lower  part  a  greenish  gray  color.  Numerous  small  fossils  were  found 
in  the  limestone  at  this  locality,  among  which  were  the  following  well 
known  species :  Athyris  sxibtilita^  Terehratula  bovidensj  Betzia  punctu- 
lifera^  Bhynchonella  Oiagensis^  Spirifer  camerattts,  8.  lineatuSy  8.  piano- 
convexus^  FnsuUna  cylindrical  some  undetermined  corals,  etc.  The  lime- 
stone is  underlaid  here  by  a  greenish  clay  shale,  of  which  not  more  than 
two  feet  in  thickness  was  visible  above  the  bed  of  the  river.  Descend- 
ing thesriver  froqj  Jhe  ford  towards  Greenup  the  limestone  gradually 
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rises  in  the  river  blnff,  and  four  miles  below  Byan's  it  is  found  about 
twenty  feet  above  the  river  level,  associated  with  sandstone  and  shale^ 
forming  the  following  section : 

Ft. 

Thin  bedded,  nodular  argillaceoas  limeatone 5 

Evenly  bedded  sandstone 0 

Sandy  shale,  trith  thin  layers  of  sandstone 15 

The  Fusulina  cylindrica  and  several  other  species  of  the  fossils  enu- 
merated as  occurring  at  Byan's  ford  were  found  here,  but  they  were 
less  numerous  than  at  the  other  locality. 

On  Mr.  Cullum's  land  south-west  of  Jewett,  the  S.  E.  qr.  of  the  S. 
W.  qr.  of  sec.  26,  T.  9,  B.  8,  a  quarry  has  been  opened  in  a  hard  bluish- 
gray  micaceous  sandstone,  of  which  some  8  to  10  feet  is  exposed.  The 
rock  is  very  hard,  and  affords  a  durable  building  stone.  A  quarter  of 
a  mile  below  this  quarry,  on  the  main  creek,  sandy  shales  form  the 
main  portion  of  the  bluff,  overlaid  by  a  hard,  brittle  argillaceous  lime- 
stone, which  was  seen  only  in  tumbling  blocks,  indicating  a  thickness 
of  about  18  inches.  The  beds  were  nowhere  well  exposed,  but  seemed 
to  hold  the  following  relative  position : 

Ft.      la. 

Hard  gray  micaceous  sandstone 8  to  10 

Impure  limestone 1       6 

Blue  and  brown  sandy  shales S5  to  30 

Following  down  the  creek  these  lower  shales  appear  at  intervals  in 
the  bluffs  of  the  stream  nearly  to  the  bridge  south  of  Jewett  North 
of  the  bridge  towards  the  town  several  quarries  have  been  opened  in 
the  same  bed  of  sandstone  that  appears  on  Mr.  Oullum's  place. 

On  Long  Point,  a  tributary  of  the  Embarras,  which  enters  the  main 
river  from  the  eastward  six  miles  south  of  Greenup,  we  were  unable  to 
find  any  outcrops  of  rock,  the  bluffs  of  the  stream  being  composed,  so 
far  as  could  be  seen,  of  drift  clays  from  30  to  40  feet  or  more  in  thick- 
ness. 

On  Webster  creek,  sec.  33,  T.  9,  E.  8,  a  thin  coal  is  found  from  4  to  6 
inches  thick,  associated  with  the  following  beds : 

Ft.      In. 
No.  1.    Blue  and  brown  argillaceous  shales 3 

Xo.  3.    Band  of  brown  argillaceous  iron  ore, -with  fossils. 6  in.  to    0       8 

No.  3.    Shaly  clay 0       4 

No.  4.    Coal 0       6 

No.  5.    Bituminous  shale -. S 

No.  6.    Clay  shale,  partially  exposed ' 10  to  15 

No.  7.    Concretionary  sandstone  and  sandy  shale 13  to  15 

No.  8.    Gray  aod  brown  impure  limestpne S 

No.  9.    Dark  gray  sandy  shales SO  to  85 

The  band  of  argillaceous  iron  stone,  or  more  properly  speaking  ao 
argilloferruginous  limestone,  contains  numerous  fossil  shells  in  a  fine 
state  of  preservation,  among  which  the  Euomphalus  sub-rugosus  was 
most  abundant,  associated  with  Aviculopecten  carbonifernSy  Toldia  snb- 
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sciUiIa  f  Phillipsia  seitulaj  Pleurotomaria  sphcerulataj  P.  OrayvillensiSy 

Rhynchonella  Osagensis,  Producing  longispintis,  P.  Lasallensis  f  Entolium 

aviculatum^  Bellerophon  percarinatus^  Polyphemopsis  peracuta^  Macrochei-  i 

Ins  inhahilis,  Kticula^  Orthoceras^  Nautilus^  Lophophyllum  proliferum^  etc. 

The  impure  limestoDe,  No.  8  of  the  foregoiDg  section,  I  am  IncliDed  ' 
to  regard  as  identical  with  the  FusuUna  bed,  although  I  could  not  find 
the  characteristic  fossils  in  it  at  this  locality.  This  limestone  thins  out 
in  the  south  part  of  the  county,  and  the  most  southerly  outcrops  observed 
contain  few  or  no  fossils,  but  the  outcrops  are  so  continuous  on  the 
Embarras  and  its  western  affluents  that  there  seems  to  be  no  doubt 
that  they  all  belong  to  the  same  formation. 

In  Coles  county  this  limestone  continues  along  the  valley  of  the 
Embarras  at  least  as  far  north  as  the  mouth  of  Brush  creek,  where  it 
overlays  a  seam  of  coal,  No.  16  of  the  Illinois  section,  while  the  6  inch 
coal  in  the  foregoing  section  most  probably  represents  the  thin  coal,  or 
highest  seam  of  the  general  section. 

Prof.  Cox  reports  a  coal  seam  about  a  quarter  of  a  mile  west  of  the 
county  line  in  Shelby  county,  which  from  its  thickness  and  general 
character  agrees  very  well  with  the  Bhelbyville  coal,  or  No.  15  of  the 
general  section.  "  This  is  on  Mr.  Hancock's  place  on  sec.  12,  T.  10,  R. 
6,  where  the  following  beds  were  seen : 

Ft  In. 

Blae  •rgUlaoeoas  shale 3  '  J 

fire  day 0       3 

Coal 1       6 

Slate  parttng 0       1 

Coal,  hard  and  impure 1 

About  200  yards  west  of  the  point  where  the  coal  was  opened,  on  a 
branch  of  the  Little  Wabash  river,  there  was  ten  feet  of  blue  argilla- 
ceous shale  above  the  coal,  which  further  down  the  stream  gives  place 
to  a  thick  bedded  sandstone." 

He  also  reports  the  Ftiaulina  limestone  on  Bear  creek,  sec.  22,  T.  10, 
B.  8,  near  Mr.  John  Pbatheb's,  where  the  bed  is  4  feet  thick,  overlaid 
by  20  feet  of  sandstone.  At  Prairie  City  the  limestone  was  passed 
through  in  sinking  the  well  at  the  mill,  and  found  to  be  4  feet  thick, 
with  shales  above  and  below  it. 

The  trend  of  the  strata  in  this  county  is  evidently  very  nearly  north 
and  south,  as  the  course  of  the  Embarras  is  on  nearly  the  same  geologi- 
cal level  through  this  county  and  Coles  for  a  distance  of  25  to  30  miles 
or  more,  and  the  dip,  if  any,  is  apparently  to  the  westward.  There  are 
no  streams  in  either  county  that  intersect  the  general  outcrop  in  an  east 
and  west  direction,  and  no  connected  section  of  the  outcropping  forma- 
tions could  therefore  be  made.  The  small  streams  do  not  cut  through 
the  heavy  drift  deposits,  and  hence  exposures  of  the  Coal  Measures  are 
only  to  be  met  with  on  the  Embarras  and  the  lower  courses  of  its  main 
affluents. 
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Coal. — No  workable  coal  outcrops  in  this  connty,  unless  the  seam 
mentioned  above  as  occurring  on  the  waters  of  the  Little  Wabash  just 
over  the  line  in  Shelby  county  may  be  found  in  the  north-west  corner 
of  Cumberland.  The  coal  below  the  FusuUna  limestone  in  Coles  county 
seems  not  to  have  been  developed  in  Cumberland,  and  the  seam  above 
the  limestone  is  too  thin  to  be  of  any  practical  value.  For  deep  mining 
in  this  county  a  shaft  would  have  to  be  carried  down  from  six  hundred 
to  a  thousand  feet  to  reach  the  main  coals  of  the  lower  measures.  This 
would  require  an  expenditure  of  capital  that  the  present  demand  for 
coal  in  this  county  would  scarcely  justify,  and  hence  it  will  probably 
be  some  years  before  any  serious  eflfort  to  reach  the  lower  coals  will  be 
made.  In  the  counties  laying  west  of  this,  including  Bond,  Fayette, 
Montgomery  and  Shelby,  according  to  the  report  of  Mr.  Bboadhead, 
it  is  about  six  hundred  feet  from  the  Shelby ville  coal  (No.  15)  down  to 
the  Danville  seam  (No.  7  ?),  which  would  be  the  first  one  of  the  main 
coals  that  would  be  reached  here,  and  if  that  failed  to  be  well  developed, 
about  a  hundred  feet  more  would  have  to  be  penetrated  to  reach  the 
next  workable  seam  below. 

Building  Stone, — The  best  building  stone  met  with  in  this  county  is 
the  sandstone  south  and  southwest  of  Jewett  station,  and  that  quarried 
in  the  vicinity  of  Greenup,  in  the  bluffs  of  the  Embarras.  The  former 
is  a  hard,  gray,  micaceous  sandstone,  that  stands  exposure  well,  and 
may  be  relied  upon  for  bridge  abutments  and  culverts,  as  it  will  proba- 
bly resist  successfully  the  influence  of  frost  and  moisture.  The  other  is 
a  rather  soft,  brown  sandstone,  that  will  answer  well  for  dry  walls,  but 
liable  to  crumble  on  long  exposure  to  the  elements.  The  FmuHna  lime- 
stone, where  sufficiently  thick  bedded,  will  also  furnish  a  fair  quality 
of  stone  for  rough  walls,  and  several  quarries  have  been  opened  in  it  in 
the  northern  and  western  portions  of  the  county. 

Lime, — The  limestone  just  mentioned,  which  is  the  only  rock  of  the 
kind  found  in  the  county,  is  too  impure  to  make  a  good  lime,  though  we 
saw  one  or  two  points  where  an  attempt  had  been  made  to  bum  it,  but 
evidently  with  iudiiferent  success.  At  some  points  it  looked  as  though 
it  might  possess  hydraulic  properties,  and  it  is  quite  probable  that  by 
burning  and  grinding  a  very  good  water  lime  might  be  made  from  it 

Iron  Ore, — Bands  of  kidney  ore  or  carbonate  of  iron  of  a  fair  quality 
were  found  at  several  points  in  the  shales  over  the  FtLsulina  limestone, 
but  in  too  limited  quantities  to  be  of  any  practical  value  for  smelting 
purposes. 
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Sand  and  Clay. — Clays  suitable  for  making  brick  maybe  found  almost 
anywhere  in  the  subsoil  of  the  uplands,  and  sand  for  mortar  or  cement 
occurs  abundantly  in  the  valleys  of  the  streams. 

Soil  and  Timber, — ^In  the  southern  part  of  the  county  the  soil  is  rather 
thin,  with  a  subsoil  of  light  drabcolored  clay,  but  in  the  northern  por- 
tion it  is  darker  colored  and  more  productive,  and  has  a  subsoil  of  yellow 
clay.  Much  of  the  prairie  and  a  portion  of  the  timbered  land  is  rather 
flat  and  requires  thorough  draining  to  make  it  productive.  The  bottom 
lands  on  the  Embarras  are  from  a  half  mile  to  a  mile  or  more  in  breadth, 
and  were  originally  covered  with  a  heavy  growth  of  timber,  but  portions 
of  it  have  been  cleared  and  brought  under  cultivation,  and  are  very 
productive,  though  subject  to  occasional  overflow.  The  varieties  of 
timber  in  this  county  appeared  to  be  about  the  same  as  in  Clark,  and 
need  not  be  enumerated  again  here.  A  supply  of  water  may  usually  be 
obtained  in  the  gravelly  drift  clays  above  the  hard  pan,  but  at  some 
localities  it  can  only  be  had  by  boring  or  digging  through  the  hard  pan 
to  the  quick  sands  below. 

OoLES  County  embraces  an  area  of  over  five  hundred  square  miles, 
and  is  bounded  on  the  north  by  Douglas  county,  on  the  east  by  Edgar 
and  Clark,  on  the  south  by  Clark  and  Cumberland,  and  on  the  west  by 
Moultrie  and  Shelby.  The  principal  water  courses  in  the  county  are 
the  Bmbarras  river,  which  traverses  its  eastern  portion  from  north  to 
south,  and  the  Okaw  or  Kaskaskia,  which  runs  diagonally  across  the 
north-western  comer  of  the  county.  The  greater  portion  of  its  surface 
is  prairie,  though  there  are  belts  of  excellent  timber  skirting  all  the 
water  courses,  and  the  southeastern  part  of  the  county  along  the 
Embarras  and  its  tributaries  is  heavily  timbered. 

This  county  lays  in  that  portion  of  the  State  where  the  drift  deposits 
attain  nearly  to  their  maximum  thickness,  and  bowlders  of  considerable 
size  are  quite  commonly  to  be  seen  on  the  surface  of  the  prairies  but 
partially  imbedded  in  the  soil.  The  total  thickness  of  the  drift  in  this 
county  ranges  from  fifty  to  one  hundred  and  fifty  feet  or  more,  the  upper 
part  consisting  of  a  variable  thickness  of  brown  or  buff  gravelly  clays, 
and  the  lower  of  blue  clays  or  hard  pan,  the  latter  sometimes  underlaid 
by  gravel  and  quicksand. 

In  the  boring  for  oil  at  Charleston,  fifty-five  feet  of  drift  was  reported 
as  follows : 

Ft. 

Soil  and  yellow  clay 18 

Sand  and  gravel 8 

Bine  clay  ( hard-pan ) 16 

Bowlder  clay 13 

At  Mattoon,  wells  have  been  sunk  from  seven ty-five  to  one  hundred 
and  fifty  feet  without  reaching  bed  rock,  and  all  the  way  through  drift 
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clays  and  gravel,  and  sometimes  without  obtainiDg  even  then  an  ade- 
quate supply  of  water. 

At  Mr.  Thbophilus  Van  Dorbn's,  on  Kickapoo  creek,  there  is  a 
deposit  of  chocolate-colored  sandy  loam  two  and  a  half  to  three  feet 
thick  filled  with  fragments  of  partially  decomposed  or  carbonized  vege- 
table matter  which  was  once  without  doubt  a  surface  deposit.  It  is 
associated  with  a  bed  of  brownish-gray  pipeclay,  and  is  overlaid  by 
gravelly  drift  clays.  This  old  soil  has  been  passed  through  at  other 
localities  in  digging  wells  in  this  county,  at  a  depth  of  thirty  to  fifty 
feet  from  the  surface,  and  its  position  appears  to  be  below  the  drift 
clays,  and  above  the  quicksands  that  usually  form  the  lowest  part  of 
this  formation.  The  gray  pipe  clay  at  Van  Doben's  is  apparently  a 
good  potters'  clay.  In  digging  and  boring  through  the  drift  deposits  in 
this  county,  veins  of  inflammable  gas  are  sometimes  struck  about  the 
horizon  of  this  old  soil,  derived  probably  from  the  partially  decomposed 
vegetable  matters  with  which  it  is  filled.  Trunks  of  trees  and  smaller 
fragments  of  wood  are  frequently  found  in  sinking  wells  through  the 
drift  deposits  in  this  portion  of  the  State,  and  these  constitute  the  only 
fossils  hitherto  obtained  from  it  in  this  county.  Probably  if  the  quick 
sands  below  the  hard  pan  were  accessible,  some  remains  of  fresh  water 
or  land  shells  might  be  obtained  from  them,  but  no  traces  of  either  fresh 
water  or  marine  animals  have  as  yet,  so  far  as  I  know,  been  found  either 
in  the  brown  clays  or  the  blue  hard  pan  of  the  drift. 

Coal    Measures . 

The  stratified  rocks  of  this  county  all  belong  to  the  upper  Goal  Mea- 
sures, and  correspond  very  nearly  to  those  already  described  in  Cum- 
berland, except  that  the  Fusulina  limestone  is  rather  thicker  and  more 
evenly  bedded  in  this  county  than  it  is  further  sofith.  The  course  of  the 
Embarras  river  still  follows  the  trend  of  the  strata,  and  the  limestone 
alternately  appears  above  and  then  sinks  below  the  level  of  the  river 
bed. 

At  Hanging  Eock,  just  above  the  Cumberland  county  line,  a  bed  of 
soft  concretionary  sandstone  may  be  seen  at  the  base  of  the  bluffs, 
extending  from  thirty  to  forty  feet  above,  and  also  projecting  below  the 
level  of  the  river  bottoms.  It  shows  no  regular  lines  of  bedding  in  the 
lower  part  of  its  outcrop,  and  the  rock  is  so  soft  and  crumbles  so  easily 
under  a  blow  from  the  hammer  that  at  some  localities  it  is  difficult  to 
obtain  a  good  band  specimen.  A  little  further  up  the  river  there  is 
about  fifteen  feet  of  dark-bluish  shale  cropping  out  beneath  the  sand- 
stone. 

-15 
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At  McCann's  ford  the  same  limestone  apparently  that  was  left  at 
Eyan's  ford  just  below  the  north  line  of  Cumberland  county,  appears 
in  a  bench  on  the  west  side  of  the  river,  where  it  is  underlaid  by  ten  or 
twelve  feet  of  sandy,  micaceous  shale.  The  full  thickness  of  the  lime- 
stone was  not  seen  here,  the  upper  part  having  been  cut  away  in  the 
erosion  of  the  river  valley.  The  limestone  is  said  to  outcrop  again  a 
mile  above  McCann's,  but  I  did  not  find  the  exposure.  No  rocks  are 
seen  on  the  east  side  of  the  river  above  the  ford  for  two  or  three  miles, 
and  the  hills,  which  are  from  a  hundred  to  a  hundred  and  twenty-five 
feet  in  hight,  were  mainly  composed  of  drift  material.  The  following 
section  shows  the  relative  position  of  the  rocks  found  in  the  south 
part  of  this  county : 

Ft. 
Soft,  brown,  mioaceona,  abaly  sandstofne,  pasdiig  down  into  an  unstratlfied  concretionary  mass.  30  to  40 

Sandy  and  argillacoona  shales 15  to  20 

Koagh,  gray,  nnevenly  bedded  limestone 8  to  10 

Dark  gray  micaceous  shale 10  to  12 

The  coal  which  is  found  beneath  the  limestone  higher  up  the  river 
seems  to  be  undeveloped  here,  as  it  is  also  in  Cumberland,  and  no  indi- 
cations of  it  were  seen  south  of  the  road  running  east  from  Charleston. 

Three  miles  a  little  south  of  east  from  Charleston,  near  the  bridge  on 
the  road  to  Westfield,  the  sandstone  which  forms  the  upper  division  of 
the  foregoing  section  crops  out  at  the  foot  of  the  bluff  on  the  west  side, 
where  quarries  have  been  opened  in  it  for  building  stone.  This  sand- 
stone is  considerably  harder  here  than  at  Hanging  Eock,  and  affords  a 
very  good  material  for  bridge  abutments,  foundation  walls,  etc.  The 
lower  twenty  feet  of  the  bed  here  is  but  partially  stratified,  but  the 
upper  portion  is  evenly  bedded,  and  as  it  hardens  on  exposure  it  affords 
a  very  good  building  material.  Near  the  bridge  there  is  an  exposure 
of  about  fifteen  feet  of  argillaceous  shales  with  bands  of  carbonate  of 
iron,  and  just  at  the  water's  edge  below  the  bridge  there  is  a  partial  out 
crop  of  the  upper  part  of  the  limestone.  The  outcrop  of  sandstone  at 
the  quarry  measures  thitty-three  feet  in  thickness  including  some  shaly 
layers  at  the  top  of  the  exposure. 

A  half  mile  below  the  Westfield  road  on  the  river,  Prof.  Cox  reports 
the  following  detailed  section,  but  whether  above  or  below  the  main 
sandstone  is  not  stated,  though  they  are  probably  above  that  rock : 

Ft.    In. 

'*6ray,  lYIable  shale,  with  several  bands  of  iron  stone 20 

FossiliferoQS  ironstone , 0     6 

Friable  shale , 1 

Blaclc  shale 0     8 

Gray  day  shale 5 

Impure  coal 0     2 

Sandstone 7" 

He  also  reports  the  following  beds  as  occurring  above  the  sandstone 
on  the  river  three  miles  east  of  Charleston : 
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lays  a  seam  of  coal  that  bas  been  worked  to  a  limited  extent  in  this 
vicinity.  This  limestone  is  rather  darker  colored  and  more  heavily 
bedded  than  the  JPM«M/t;]a  limestone  of  Cumberland  county,  and  might  be 
supposed  to  belong  to  a  higher  level,  but  on  comparing  hand  specimens 
I  found  it  resembled  its  equivalent,  the  limestone  over  the  Nelson  coal 
in  Effingham  county,  rather  more  than  it  did  the  specimens  from  Cum- 
berland. However,  these  upper  Coal  Measure  limestones  are  somewhat 
variable  in  their  litholological  characters,  and  though  I  did  not  find  the 
Fmulina  qjlindrica  in  it  in  Coles  count}',  I  am  still  inclined  to  l>elieve 
that  it  is  a  representative  of  that  limestone.  The  fossils  found  here 
were  Spirifer  cameratiiSj  8.  lineatua^  Productua  longispinus,  iSpiri/erina 
Kentucliensi8y  Athyris  suhtilita^  FlatyoMtoma  Peorieme^  a  delicate  coral 
allied  to  Cyathoxonia^  and  joints  of  Crinoidea.  The  section  seen  here 
was  as  follows : 

Ft  In. 

Browniiih-gray  unevenly  bedded  limoetone '. 8  to  10 

Dark  ishale 1 

Coal 1  to  1    3 

Clay  shale 4 

Higher  up  stream  towards  the  mouth  of  Brush  creek,  some  ten  or 
twelve  feet  of  sandy  shale  with  bands  of  carbonate  of  iron  are  seen 
under  the  beds  in  the  foregoing  section. 

A  shaft  was  sunk  for  coal  in  this  vicinity  on  the  S.  W.  qr.  of  sec'  21, 
T.  13,  K.  10,  near  the  bank  of  the  Embarras,  the  following  report  of 
which  was  furnished  to  Prof.  Cox: 

Ft   In. 

Drift  oiay 20 

Limestone  ■ 7 

Coal 1 

Clay  sbnle  (soapstone) % 3 

Soft  blue  sandstone 5 

Clay  shale >..^ 1 

Coal 8 

Clay  shale ^ 5 

Sandstone 5    C 

Coal 7 

Clay  slmle 2 

Hard  bl uish  sandstone 3 

Dark  clay  shale  (soapstone) 20    6 

The  foregoing  sections  on  the  Embarras  river  and  the  boring  at 
Charleston  by  the  Charleston  Petroleum  and  Mining  Company,  affords 
the  only  data  for  determining  the  geological  features  of  this  county* 

The  following  is  a  correct  copy  of  the  record  of  this  boring : 

Ft    In. 

1.  Soil  and  drift  clays 53 

9.  Yellow  sandstone 81 

3.  Bm-d  limeHtone 11 

4.  Shell  rock  (shale f) ^ 2 

5.  Coal,  No.  16 1    4 

6  Hjirdslate  (shale!) 8    9 

7.  Clay  shale  (soapstone) 13 
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Ft.  In. 

8.  Hardflintf 3 

9.  "White  BaiKUtone * 12 

10.  Shale  and  Hbaly  slate S6 

11.  Coal,  No.  15 2 

12.  Ilai-cl  shale '. 15 

13.  Clay  shale 1 10 

14.  Blue  limestone ,..: , 8 

15 .  Shale  and  Bandstone 14 

16.  Soft  white  rock 13 

jl7.  Shale  and  slate 27 

18.  Sandstone 31 

The  liinestoue  No.  14  of  the  above  section,  1  believe  to  be  the  Quarry 
creek  bed  of  Clark  county,  and  the  distance  between  that  bed  and  the 
limestone  of  the  Embarras,  (No.  3  of  the  section,)  which  is  here  only 
about  93  feet,  while  at  Greenup  it  is  130  feet  or  more,  shows  the  same 
thinning  out  to  the  northward  of  the  beds  above  the  Quarry  creek  lime- 
stone, that  was  observed  in  Clark  county  in  the  strata  below  that  rock. 
Hence,  the  main  coals,  if  found  fully  developed  here,  would  be  reached 
at  a  depth  somewhat  less  than  in  Cumberland.  The  total  thickness  of 
the  outcrops  to  be  seen  along  the  Embarras  river,  in  this  county,  does 
not  exceed  a  hundred  feet  of  Coal  Measures,  and  includes  the  horizon 
of  coal  No.  16  of  the  general  section  and  the  thin  coal  above  it.  Coal 
No.  15  should  be  found  underlaying  nearly  the  whole  of  this  county, 
if  it  has  not  been  cut  out  by  denuding  agencies.  It  is  the  thickest 
of  the  upper  seams,  sometimes  attaining  a  thickness  of  2^  to  3  feet.  It 
has  been  worked  for  many  years  in  Xhe  vicinity  of  Shelby ville  in  shafts 
and  inclined  tunnels,  and  aifords  a  semi-block  coal  of  good  quality. 


Economical    Geology. 

Coal. — No  outcrop  of  a  coal  bed  thick  enough  to  be  worked  to  advan- 
tage was  found  in  the  county,  and  unless  No.  15  may  be  found  beneath 
the  heavy  drift  deposits  in  the  western  part  of  the  county,  there  is  no 
hope  of  obtaining  an  adequate  supply  of  this  indispensable  article  of 
fuel  without  sinking  to  the  main  seams  in  the  lower  part  of  the  Coal 
Measures.  A  shaft  from  six  to  eight  hundred  feet  in  depth  might  reach 
No.  7  or  the  Danville  seam,  but  it  would  require  one  more  than  la,  thou- 
sand feet  deep  to  reach  the  bottom  of  the  Coal  Measures  in  any  part 
of  this  county. 

Building  Stone, — Sandstone  of  a  fair  quality  for  building  purposes 
may  be  obtained  at  various  points  along  the  bluffs  of  the  Embarras 
river,  and  the  rock  obtained  from  the  quarries  near  the  Westfield  road 
appears  to  be  a  durable  stone,  can  be  easily  quarried,  and  has  been  very 
generally  used  for  the  supply  of  the  adjacent  region.  In  the  southern 
portion  of  the  county  the  rock  is  comi)aratively  soft,  and  at  the  few 
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outcrope  examined  did  not  promise  well  as  a  baildtng  stone.  The  lime- 
stone which  outcrops  along  the  river  is  thicker  bedded  than  in  Cumber- 
land, and  between  the  railroad  bridge  and  the  mouth  of  Brush  creek 
quarries  have  been  opened  in  it  at  several  points,  where  a  hard  brownish- 
gray  limestone  in  beds  from  four  to  eighteen  inches  thick  has  been 
obtained  for  building  purposes.  The  western  portion  of  the  county  is 
quite  destitute  of  rock  of  any  kind  except  the  drift  bowlders  found 
upon  the  surface  or  in  the  valleys  of  the  small  streams. 

Lime. — The  limestone  on  the  Embarras  is  too  argillaceous  to  be  suc- 
cessfully used  for  making  quick  lime,  and  as  this  is  the  only  limestone 
of  any  considerable  thickness  found  in  the  county,  some  other  region 
must  be  depended  on  for  a  supply  of  this  article. 

Clay  and  Sand. — Brick  clays  are  easily  obtained  from  the  subsoil  in 
almost  any  portion  of. the  upland,  and  a  potters'  clay  of  fair  quality  is 
found  in  the  drift  deposits  on  the  Kickapoo.  Sand  can  be  readily 
obtained  either  from  the  beds  of  the  streams,  or  may  be  found  in  many 
pLicea  interstratified  with  the  drift  clays. 

Iron  ore. — Bands  of  carbonate  of  iron  in  small  quantities  were  found 
interstratitied  in  the  shales  above  and  below  the  heavy  bed  of  sand- 
stone that  forms  the  lower  portion  of  the  bluffs  on  either  side  of  the 
Embarras  river. 

Soil  and  Timber. — The  prairies  in  this  county,  which  constitute  by  far 
the  greater  portion  of  its  surface,  have  a  deep,  black,  loamy  soil,  highly 
fertile,  and  ranking  among  the  besr  prairie  lands  in  the  State.  On  the 
timbered  ridges  adjacent  to  the  streams  the  soil  is  thinner,  but  never- 
theless productive,  and  especially  adapted  to  the  cultivation  of  wheat 
and  other  small  grains,  clover  and  fruit.  On  these  ridges  oak  and 
hickory  is  the  prevailing  timber,  but  as  the  surface  becomes  more  level 
toward  the  pi^airie  region,  we  also  find  elm,  linden,  hackberry,  wild 
cherry  and  honey  locust,  and  on  the  bottom  lands  along  the  streams 
Cottonwood,  sycamore,  ash,  red  birch,  willow,  coffeenut,  black  walnut, 
white  and  sugar  maple,  etc.,  etc. 

Douglas  County  is  bounded  on  the  north  by  Champaign,  on  the 
east  by  Edgar,  on  the  south  by  Coles,  and  on  the  west  by  Moultrie  and 
Piatt.  It  embraces  eight  full  and  seven  fractional  townships,  which 
give  it  an  area  of  about  four  handred  and  ten  square  miles.  The  Okaw 
or  Kaskaskia  river  drains  the  western  portion,' and  the  Embarras  the 
central  and  eastern  portion  of  the  county.  These  streams  are  skirted 
with  timber,  but  the  greater  portion  of  its  surface  is  prairie. 

The  whole  area  of  the  county  is  covered  so  deeply  with  drift  clays 
that  there  is  no  outcrop  of  the  underlaying  Coal  Measure  strata  in  the 
county.  From  the  exposures  in  the  adjoining  counties  it  is  known  that 
the  underlaying  beds  belong  to  the  upper  Coal  Measures,  and  probably 
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iuclade  two  or  three  of  the  npper  coala,  but  the  extent  to  which  they 
are  developed  here  can  only  be  determined  with  the  drill.  It  is  not 
probable  that  any  heavy  bed  of  coal  will  be  foond  short  of  six  to  eight 
bundred  feet  from  the  surface,  though  one  of  the  upper  seams,  two  or 
three  feet  thick,  might  be  found  at  a  moderate  depth. 

The  drift  clays  are  similar  to  those  described  in  the  couDties  of 
Edgar,  Coles  and  Moultrie,  but  only  the  upper  part  of  this  deposit  is  to 
bo  seen  iu  the  natural  outcrops  in  the  blaSs  of  the  streams.  The  soil 
is  coaiDly  a  deep,  black,  vegetable  mould,  characteristic  of  the  prairie 
lands  throughout  the  central  portions  of  the  State,  and  is  very  pro- 
dactive,  yielding  annually  heavy  crops  of  all  the  cereals  grown  in  this 
latitude. 


CHAPTER    IX. 


WILLIAMSON  AND  FRANKLIN  COUNTIES.* 

Williamson  county  embraces  a  saperficial  area  of  twelve  full  town- 
ships, or  four  hundred  and  thirty-two  square  miles,  and  is  bounded  as 
follows :  on  the  north  by  Franklin  county,  on  the  east  by  Saline,  on  the 
south  by  Johnson  and  Union,  and  on  the  west  t)y  Jackson. 

The  western  portion  of  the  county  is  drained  by  the  Big  Muddy  and 
its  tributaries,  the  main  stream  intersecting  the  north-western  corner 
of  the  county,  while  Grab  Orchard  creek,  its  main  southern  affluent, 
traverses  the  central  portion  from  east  to  west,  passing  out  of  the 
county  neaf  the  center  of  its  west  line.  The  eastern  and  southeastern 
I>ortions  are  drained  by  the  main  branches  of  the  middle  and  south 
forks  of  Saline,  which  have  their  rise  in  this  county,  and  with  a  westerly 
course  discharge  their  waters  into  the  Ohio,  the  highlands  in  the  east- 
ern portion  of  this  and  Franklin  forming  the  water-shed  that  separates 
the  waters  of  the  Ohio  from  those  flowing  west  into  the  Mississippi. 

In  the  northern  part  of  the  county  the  surface  is  quite  rolling,  and  in 
some  portions  broken  and  hilly,  while  the  central  part  is  generally  level, 
and  the  southern  part  quite  broken,  especially  near  the  south  line  of  the 
county,  where  the  conglomerate  and  heavy  bedded  sandstones  of  the 
lower  Coal  Measures  are  the  prevailing  formations.  There  is,  however, 
but  little  land  in  the  county  that  is  too  much  broken  for  cultivation, 
and  as  an  agricultural  region  this  county  ranks  among  the  best  in 
Southern  Illinois.  Originally  the  surface  was*  mostly  covered  with  a 
heavy  growth  of  timber,  the  prairie  lands  covering  but  a  small  fraction 
of  its  area.  Some  of  the  broken  lands  were  originally  but  thinly  tim- 
bered, forming  what  is  known  in  the  Western  States  as  "  oak  openings," 
through  which  one  could  travel  with  but  little  more  difficulty  than  on 
the  open  prairie ;  but  now  where  these  lands  have  not  been  brought 
under  cultivation,  they  are  densely  covered  with  a  heavy  growth  of 

*  These  two  counties  and  tbe  county  of  Livingston  were  assigned  to  Mr.  H.  C.  Fkebxan  in  the 
spring  of  1866,  and  he  was  paid  in  full  for  surveying  and  reporting  on  them,  but  failing  to  obtain  any 
report  from  him,  though  repeatedly  promised,  and  after  a  delay  of  eight  years  waiting  for  htm  to 
fulfil  his  obligations,  I  was  compelled,  when  all  the  re^t  of  the  counties  had  been  reported  on,  and 
this  volume  was  otherwiee  ready  for  the  press,  to  go  into  these  counties  myself  and  make  such  examl- 
nations  as  the  limited  tame  and  nnfavorablo  season  would  permit.  A.  U.  WORTH  EN. 
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thickness.  The  upper  seam  is  from  15  to  18  inches  thick,  and  is  under- 
laid by  a  sandy  fire  clay  with  Stigmaria,  x^^'Ssing  into  a  bard  nodular 
sandstone,  below  which  there  is  a  bed  of  dark  steel-gray,  tongb  lime- 
stone, weathering  to  a  rusty  brown  color,  and  closely  resembling  that 
underlaying  the  upper  seam  at  Murphysboro.  It  is  from  eighteen 
I  inches  to  two  feet  in  thickness  here,  and  contains  joints  of  Crinoidea 

I  and  Spirifer  cameratus.    The  coal  is  overlaid  by  a  massive  sandstone, 

partly  concretionary  and  partly  in  regular  layers,  that  is  quarried  for 
building  stone,  for  which  it  seems  well  adapted.    The  following  is  a 
!  section  of  the  bluff  at  this  point : 

Ft.      In. 

QoartsoM  sandstoDO 20toS5 

CoaL 1     3 

j  Silicions  fire-cUy 3 

Hard  steel-gray  limMtone 1      6 

ISope  with  partial  oatcrops  of  shale 40 

I  Bitaminoits  shale '. 3 

I  CoaL 3 

I  Covered  slope  to  the  railroad  level SO  toS5 

The  coal  obtained  from  the  lower  seam  here  contains  a  good  deal  of 
iron  pyrites,  and  in  quality  is  rather  below  the  average  of  our  Illinois 
coals,  but  it  answers  tolerably  well  for  steam  purposes. 
I  At  the  crossing  of  Sugar  creek,  about  three  miles  north  of  Bolton, 

on  the  Marion  road,  a  massive  sandstone  outcrops  in  the  banks  of  the 
stream  extendihg  to  the  hight  of  fifteen  to  twenty  feet  above  the  creek 
level,  overlaid  by  a  thin  bedded  sandstone,  of  which  about  the  same 
thickness. could  be  seen.  A  coal  seam  has  been  opened  here  beneath 
the  sandstone  and  some  coal  taken  out  for  blacksmiths'  use,  but  it  was 
hidden  by  the  high  water  when  I  was  there,  and  hence  I  could  neither 
determine  its  thickness  nor  ascertain  the  quality  of  the  coal  it  afforded. 
This  is  probably  coal  No.  4  of  the  general  section. 

At  the  water  mill  on  the  south  fork  of  Saline  river,  about  two  miles 
below  the  bridge  on  the  road  from  Bolton  to  Marion,  another  seam  ot 
coal  is  found  associated  with  the  following  beds : 

Pt.      In. 

BrovnD  sandy  shale 4to6 

Band  of  hard  bluish-gray  limestone 0     6 

Bituminous  shale 5 

Coal  No. & *2 

Sl^odnlar  clay  shale 2 

The  brown  shale  at  the  top  of  the  foregoing  section  may  be  seen  in  a 
hill  side  near  the  mill  where  it  is  about  twenty  feet  thick,  and  its  full 
thickness  is  probably  as  much  as  forty  to  fifty  feet.  The  coal  at  the 
mill  is  rather  hard  and  splinty,  but  is  said  to  work  well  in  the  forge. 
The  upper  four  inches  is  a  cannel  coal.  This  mill  is  located  on  the  S. 
B.  qr.  of  the  :N.  W.  qr.  of  sec.  4,  T.  10  S.,  R.  4  E. 

At  the  bridge  over  the  South  Fork,  two  miles  above  the  mill  near  the 
old  town  of  Sarahsvillo,  a  thin  coal  outcrops  by  the  side  of  the  road, 
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About  a  mile  and  a  balf  north-east  of  Mr.  ENSMiNaEB's,  on  the  S.  E. 
qr.  of  the  N.  E.  qr.  of  sec.  16,  there  is  an  outcrop  of  the  same  cinnamon- 
brown  limestone  mentioned  in  the  foregoing  section,  and  the  coal  below 
it  is  said  to  be  from  two  to  three  feet  thick,  and  has  been  mined  in  a 
limited  way  for  blacksmiths'  use.  This  is  probably  coal  No.  8  of  the 
general  section,  and  has  been  mined  by  stripping  in  the  valley  of  a 
small  creek.  Owing  to  recent  hea\'7  rains  the  holes  from  which  the 
coal  had  been  taken  were  full  of  water,  and  the  thickness  of  the  seam 
could  not  be  measured. 

South  of  Mr.  Ensmingeb's  on  sec.  32,  T.  9,  K.  4,  coals  No.  5,  6  and  7 
may  all  be  seen  within  a  short  distance.  No.  5  is  here  from  two  to  six 
feet  thick,  while  No.  7  is  pinched  out  to  about  three  feet.  The  following 
section  was  seen  here : 

Ft     In. 

Park-gray  maMive  limMiODe 4  to    6 

BituTuiiioua  abate 3  to    5 

Coal  No.  7 0  to    5 

Fire-clay  and  clay  shale 3  to    3 

Haaaive  sandstone 15  to  18 

Sandy  shale 10  to  lii 

Blue  and  brown  clay  shale 15  to  20 

Coal  No.  6 lito    1    10 

Brown  and  blue  shales SO  to  30 

Dark  steel-gray  1  i ni oston e 1 

Bituminous  abale  with  concretiona  of  Unieatone 4 

Blaeshale 8  to  10 

CoalXo.  5  (Ensuiinger's  coal) l^to    6 

One  locality  was  noticed  on  the  creek  where  the  above  section  was 
made,  where  the  massive  sandstone  beneath  coal  No.  7  seems  to  have 
pinched  the  coal  entirely  out,  but  a  half  mile  to  the  eastward  it  comes  in 
again  and  ranges  from  two  to  five  feet  in  thickness.  The  bituminous  shale 
over  Ensminger's  coal  contains  numerous  large  concretions  of  black 
limestone  which  weathers  blue  on  ex[>osure,  but  contain  no  fossils  at 
this  locality.  This  seam  I  believe  to  be  the  same  as  that  at  the  water 
mill  on  the  south  fork  of  the  Saline,  though  it  is  much  thicker  here 
than  there,  and  varies  from  one  and  a  half  to  six  feet  in  a  distance  of 
less  than  half  a  mile.  Owing  to  the  limited  demand  for  coal,  no  syste- 
matic mining  has  yet  been  attempted  here,  but  an  extensive  coal  mi'.nng 
business  could  be  easily  and  cheaply  carried  on  w^henever  this  portion 
of  the  county  is  provided  with  railroad  facilities,  or  manufacturing 
enterprises  shall  be  established  to  create  a  market  for  the  almost  inex- 
haustible supply  of  coal  now  hidden  beneath  the  soil. 

At  Dr.  Smith's  old  place,  south  of  Corinth,  where  a  shaft  was  sunk 
several  years  since  in  search  of  silver,  the  following  section  was  found : 

Ft. 

Brown  shale 10  to  15 

Blue  shale,  partly  bituminous 6  to  10 

Coal  No.  10 f 
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Ft 

Fire-c'ay,  good 8  to  3 

Sandstone 10  to  15 

Blue  clay  shalo 4  to  6 

Hard  brownish  gray  limestone 6  to  9 

BitiiiulDous  Rhale 2  to  4 

Coal,  No.  9 9 

The  limestoue  exposed  here  I  believe  to  be  the  same  as  that  at  New 
HaveD,  on  the  Wabash,  and  the  equivalent  of  the  Carlinville  and  Shoal 
creek  bed.  The  fire-clay  above  the  limestone  was  only  partially  exposed, 
and  may  be  somewhat  thicker  than  above  indicated  and  appeared  to  be 
of  a  suitable  quality  for  pottery  or  fire  brick. 

About  a  mile  and  a  quarter  north  of  Corinth,  a  shaft  was  sunk  some 
years  ago  in  search  of  silver  ore,  which  passed  through  this  limestone 
at  the  depth  of  about  forty -two  feet.  I  am  indebted  to  Mr.  Shaw,  who 
sunk  this  shaft,  for  the  following  data,  given  from  memory,  of  the  beds 
passed  through  in  this  shaft: 

Ft.    In. 

Surface  soil  and  clay 9 

Sandstone S2 

Clay  slittlo S     6 

Limestone 9 

BitumiDOus  shale 1     6 

Rotten  coal 2 

Fire  clay 8 

Hard  rock,  probably  sandstone ? 

A  few  fossils  were  observed  in  the  fragments  of  limestone  thrown  out 
of  this  shaft,  but  belonging  to  species  common  throughout  the  Coal 
Measures.  An  outcrop  of  the  upper  sandstone  near  by  showed  a  bed 
of  ferruginous  conglomerate  about  two  feet  thick,  composed  in  part  of 
almond-shaped  nodules  of  brown  oxyd  of  iron. 

At  Dr.  Mitchell's  place,  on  sec.  22,  T.  8,  E.  4,  a  bed  of  hard,  brittle 
limestone  occurs  in  a  single  layer  about  a  foot  in  thickness.  It  contained 
Naticopsis  ventricosns,  Productua  loiigispinus^  and  joints  of  Crinoidea.  I 
am  inclined  to  regard  this  limestone  and  the  shales  associated  with  it 
as  the  highest  beds  to  be  seen  in  this  county,  and  probably  the  equiva- 
lent of  the  ferruginous  beds  usually  found  associated  with  coal  No.  11 
in  the  Wabash  valley.  At  Mr.  Roberts'  place,  on  the  north  side  of  the 
village  of  Corinth,  coal  was  found  in  his  well  about  fourteen  feet  from 
the  surface.  It  was  penetrated,  according  to  the  report,  about  two  feet 
without  passing  through  it.  On  Elijah  Muse's  place,  near  the  north- 
east corner  of  the  county,  an  inferior  quality  of  coal  said  to  be  two  feet 
thick  outcrops  in  the  bed  of  a  small  creek.  These  thin  coals  probably 
belong  above  the  limestone  at  Dr.  Smith's  place,  and  may  represent  the 
horizon  of  coals  10  or  11  of  the  general  section,  which  are  seldom  found 
of  suflBcient  thickness  to  be  of  any  economical  value.  The  foregoing 
sketch  comprises  all  the  coal  seams  probably  occurring  in  this  county, 
and  it  only  remains  now  to  note  some  of  the  most  important  outcrops 
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of  coals  NoH.  5  and  7  not  heretofore  mentioned,  as  these  are  the  only 
scams  that  are  of  sufficient  thickness  to  justify  mining  operations  on  an 
extended  scale  at  tbe  present  time. 

Spiller's  mine,  two  miles  north  of  Marion,  was  the  first  one  opened  in 
this  county,  and  baa  now  been  worked  for  about  twenty-five  years.  The 
coal  is  obtained  by  strip]>ing  along  its  outcrop  on  a  small  creek,  and  the 
coal  ranges  from  six  to  ten  feet  in  thickness.  The  upper  four  ft»et  is  a 
good  smith's  coal  and  presents  the  irridescent  appearance  character- 
istic of  the  variety  known  as  *'  peacock  coal."  The  roof  is  sometinies 
composed  of  hard,  black  shale,  but  locally  this  is  replaced  with  a  dark- 
blue  clay  shale,  succeeded  by  a  dark,  ash-gray  limestone  which  in  this 
vicinity  ranges  from  four  to  six  feet  in  tliickness,  and  weathers  to  a 
bluish-drab  color  on  exposure.  The  following  beds  may  be  seen  in  the 
vicinity  of  Spiller's  mine : 

Ft. 

Shaly  buflf  limeAtone ^ 8  to  3 

IfHrd.  dark  anh -gray  Hmcjitone 4  to  5 

Blue  arj^niaceoim  Hhale 4  to  6 

BitiiminouH  Hhiile 0  to  9 

Coal,  No.  7 a  to  10 

Fire-clay  and  clay  Bhale 3  to  4 

The  argillaceous  shale  over  the  coal  contains  numerous  small,  irregu- 
lar-shaped nodules  of  pyritiferous  clay,  but  no  fossil  plants  were  found 
here,  though  they  occur  in  the  roof  shales  of  this  coal  at  Carterville. 
The  limestone  contains  but  few  fossils  and  these  belong  to  species  common 
everywhere  in  the  C3oal  Measures,  such  as  Sjnri/er  cameratns^  Athyris 
subiilita,  and  Productus  longisjjimis.  Neither  the  limestone  nor  bitumi- 
nous shale  are  very  regular  in  their  development,  and  at  some  localities 
both  are  wanting,  and  the  roof  of  the  coal  consists  of  clay  shale  over- 
laid by  sandstone.  The  coal  has  a  parting  of  hard  black  shale  about 
an  inch  thick  some  two  feet  from  the  bottom  of  the  seam,  and  there  are 
also  several  other  leaf-like  partings  of  shale  separating  the  coal  into 
distinct  layers  or  strata. 

A  shaft  sunk  some  years  ago  on  the  western  borders  of  the  town  of 
Marion,  is  said  to  have  penetrated  a  coal  seam  six  feet  in  thickness  at 
the  depth  of  about  fifty  feet  below  the  surface.  This  was  probably  coal 
No.  5,  as  the  outcrop  of  Spiller's  coal  is  two  miles  north  of  the  town, 
and  at  about  the  same  level  as  the  surface  on  which  the  town  is  built, 
and  the  general  dip  of  the  beds  being  to  the  north-eastward,  that  seam 
would  outcrop  above  the  level  of  the  town.  A  thin  coal  has  also  been 
found  in  sinking  wells  in  the  town,  probably  No.  6,  which  belongs  some 
forty  to  fifty  feet  below  the  Spiller  coal. 

The  Carbondale  Coal  and  Coke  Company  have  opened  a  mine  near 
Carterville  station  and  are  working  No.  7  with  a  sloping  tunnel  carried 
down  to  the  level  of  the  coal,  which  lays  about  forty  feet  below  the  sur- 
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quite  likely  that  some  of  tbese  coalB  may  not  be  found  at  all  in  tbe 
western  part  of  the  county,  or  if  found,  will  prove  to  be  too  thin  to  be 
of  any  practical  value ;  but  the  outcrops  are  too  meagre  in  that  portion 
of  the  county  to  enable  any  one  to  trace  out  the  exact  sequence  of  the 
strata  successfully.  Borings  have  l^een  made  along  the  line  of  the 
railroad  west  of  Carterville,  and  are  said  to  have  found  no  workable 
coal,  but  my  efforts  to  obtain  a  re<x)rd  of  the  strata  passed  through  in 
these  boriugs  for  publication  in  this  report  were  unsuccessful. 


Economical    Geology . 

Coal, — ^Tbe  great  mineral  resource  of  this  county  will  be  found  in  its 
coal  deposits,  which  are  surpassed  by  but  few  portions  of  the  State  of 
equal  extent.  Nearly  one-half  of  the  county,  comprising  its  northern 
portion,  is  underlaid  by  coal  No.  7,  the  thickest  seam  to  be  found  in  the 
State,  and  it  is  probably  nowhere  more  than  from  76  to  200  feet  below 
the  surface.  It  outcrops  at  many  points  in  township  9  south,  and 
ranges  2,  3  and  4  east,  and  will  "be  found  underlaying  nearly  all  the 
area  north  of  these  outcrops.  No.  6  lays  from  100  to  150  feet  below  No. 
7,  but  its  development  in  the  western  portion  of  the  county  is  at  present 
an  unsettled  problem.  It  is  however  developed  over  a  large  area  in  the 
north-western  part  of  the  county.  These  two  seams  will  yield  from  ten 
to  twelve  million  tons  of  coal  to  the  square  mile,  and  thoy  probably 
underlay  nearly  one-half  of  the  entire  area  of  the  county.  All  that 
is  required  to  make  this  one  of  the  most  prosperous  coal  mining 
regions  in  the  State,  is  a  ready  market  for  the  vast  stores  of  mineral 
fuel  that  are  now  hidden  beneath  the  surface,  awaiting  the  capital  and 
skilled  labor  necessary  for  their  full  development.  This  market  could 
be  obtained  by  direct  railroad  communication  with  some  large  coal  con- 
suming city  like  St.  Louis,  Chicago  or  Cincinnati,  where  the  coal 
products  of  the  county  could  be  sent  at  a  minimum  cost  for  transporta- 
tion, instead  of  passing  over  two  or  three  different  lines  of,  road  as  is 
now  necessary  in  order  to  reach  a  reliable  market,  thus  increasing  the 
cost  of  transportation  until  it  equals  or  exceeds  the  fnll  value  of  the 
coal  on  its  delivery  in  market. 

Building  Stone. — Sandstone  of  fair  quality  for  ordinary  use  may  be 
found  in  abundance  in  nearly  every  township  in  the  county,  and  the 
brown  sandstone  overlaying  coal  No.  7,  north  east  of  Marion  and  in  the 
vicinity  of  Crab  Orchard,  dresses  well  and  hardens  on  exposure  and 
forms  an  excellent  material  for  caps  and  sills,  and  fur  all  the  ordinary  uses 
for  which  a  dressed  stone  is  required.  In  the  vicinity  of  Bolton,  and 
through  the  southern  portion  of  the  county,  the  sandstones  associated 
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oak  and  hickory  interspersed  with  black  walnat  elm,  linden,  wild  cherry, 
sassafras  and  honey  locnst.  The  soil  on  these  lands  is  a  dark  chocolate 
colored  clay  loam  with  a  yellowish  clay  sabsoil,  and  they  produce  good 
crops  of  corn,  wheat,  tobacco,  castor  beans  and  cotton  and  excellent 
crops  of  timothy  and  clover. 

Tobacco  is  one  of  the  staple  products  of  the  county,  and  during  the 
rebellion  cotton  was  planted  extensively  in  this  portion  of  the  State, 
and  was  found  to  succeed  so  well  that  it  has  continued  to  be  one  of  the 
staples  of  this  county,  most  of  the  farmers  raising  all  that  is  required 
for  home  consumption,  besides  exporting  annually  from  eight  hundred 
to  fifteen  hundred  bales.  The  rolling  lauds  are  well  adapted  to  the 
growth  of  fruit,  especially  peaches,  which  seldom  fail  on  the  high  sand- 
stone ridges  in  the  southern  part  of  this  county.  Apples,  pears  and 
small  fruits  flourish  well'  and  produce  abundant  crops,  and  some  varie- 
ties of  grapes  would  doubtless  succeed  well,  though  the  Catawba  has 
not  succeeded  well  here,  the  fruit  being  subject  to  rot  badly  after  a  few 
years  cultivation. 

There  are  but  few  counties  in  Southern  Illinois  that  possess  a  finer 
soil,  or  that  present  greater  inducements  for  the  investment  of  capital 
in  agricultural  pursuits  than  Williamson.  The  extension  of  the  rail- 
road, now  terminating  at  Marion,  through  the  county,  giving  increased 
facilities  for  the  transportation  of  its  agricultural  products  to  market, 
would  undoubtedly  bring  large  accessions  to  the  population  and  wealth 
of  the  county,  aod  add  largely  to  the  present  value  of  all  the  improved 
lands  within  its  limits. 

I  take  pleasure  in  acknowledging  my  obligations  to  Dr.  Lodge  of 
Marion,  and  Dr.  Mitchell  of  Corinth,  for  important  information  and 
for  personal  attention  and  assistance  while  engaged  in  the  survey  of 
this  county. 

Franklin  County  contaiirs  nearly  twelve  townships  or  about  420 
square  miles,  and  is  bounded  on  the  north  by  Jefferson,  on  the  east  by 
Hamilton  and  Saline,  on  the  south  by  Williamson,  and  on  the  west 
by  Jackson  county  and  the  Little  Muddy  river.  This  county  lies  on  the 
southern  border  of  the  prairie  region,  and  about  one  quarter  of  its  area 
was  originally  prairie  and  the  remainder  heavily  timbered,  but  much  of 
this  timber  has  been  cleared  off  in  the  agricultural  improvement  of  the 
county.  The  prairies  are  small,  seldom  exceeding  a  breadth  of  two  or 
three  miles,  and  are  mostly  rather  flat,  and  there  are  also  wide  belts  of 
low  flat  bottoms  on  all  the  main  water  courses  in  the  county.  The 
rolling  and  hilly  uplands  are  heavily  timbered  with  the  common  vaiie- 
ties  of  oak  and  hickory,  and  the  best  soils  also  sustain  a  heavy  growth 
of  elm,  linden,  wild  cherry,  black  walnut,  honey  locust,  etc. 
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That  portion  of  the  county  lying  between  the  Big  and  Little  Muddy's 
is  generally  quite  rolling,  and  the  above  named  varieties  of  timber 
indicate  a  very  productive  soil,  and  this  land  is  undoubtedly  equal  to 
any  in  the  county  for  farming  purposes.  Big  Muddy  river  and  its 
affluents  drain  nearly  the  whole  area  of  the  county,  the  main  stream 
running  a  little  to  the  west  of  south  through  its  central  portion,  while 
the-  Middle  and  South  Forks  drain  the  south-eastern,  and  the  Little 
Muddy  the  north-western,  forming  its  western  boundary  for  about  ten 
miles  from  the  north  line.  These  streams  furnish  an  abundant  supply 
of  water  for  stock,  but  are  too  sluggish  to  furnish  any  valuable  water 
power  for  manufacturing  purposes. 

The  geological  formations  in  this  county,  like  those  in  Williamson, 
consist  altogether  of  Drift  and  Goal  Measures,  the  latter  belonging 
mainly,  however,  to  the  upper  instead  of  the  lower  division  of  that 
formation. 

Drift. — ^The  drift  deposits  of  this  county  differ  but  little  from  those 
observed  in  Williamson,  and  are  found  to  consist  mainly  of  brown  and 
yellow  sandy  clays,  with  gravel  and  small  bowlders.  Occasionally  those 
of  a  larger  size  were  met  with,  the  largest  ranging  from  two  to  three 
feet  in  diameter.  It  is  a  notable  fact  that  bowlders  of  metamorphic 
rocks  similar  to  those  found  in  Northern  Illinois,  as  well  as  specimens 
of  native  copper,  are  found  in  Southern  Illinois  beyond  the  southern 
limit  of  the  bluish-gray  'Hill"  or  hard  pan  that  usually  constitutes  the 
lowest  division  of  the  drift  deposits  in  the  central  and  northern  portions 

• 

of  the  State.  Frankfort,  near  the  southern  border  of  the  county,  is 
located  on  a  hill  from  eighty  to  one  hundred  feet  above  the  level  of  the 
surrounding  country.  No  outcrop  of  stratified  rocks  was  found  in  any 
of  the  deep  gulleys  that  furrowed  its  sides,  though  it  probably  has  a 
nucleus  of  Goal  Measure  shales  or  sandstone.  Otherwise  the  drift  clays 
are  much  thicker  here  than  they  have  been  found  in  any  other  portion 
of  the  county.  Their  average  thickness  may  be  stated  at  about  thirty 
feet,  though  in  many  places  the  bed  rock  has  been  struck  in  sinking 
wells  at  the  depth  of  ten  to  fifteen  feet  from  the  surface. 


Goal  Measures . 

Wherever  the  streams  cut  through  the  drift  clays  they  expose  a  series 
of  sandy  and  argillaceous  shales  and  sandstones  with  an  occasional 
outcrop  of  bituminous  shale  or  thin  seam  of  coal,  all  of  which  belong 
to  the  Goal  Measures  and  mainly  to  the  upper  division  of  that  formation. 
The  lowest  beds  to  be  found  in  the  county  outcrop  in  the  south  west 
portion  and  comprise  the  sandstone  shales  and  thin  coal  that  intervenes 


Jf 


124  GEOLOGY  OP  ILLINOIS. 

between  the  Spiller  coal  two  miles  north  of  Marion  and  the  linieHtone 
that  usually  overlays  coal  No.  9.  This  limestone  wa.s  met  with  on  the 
S.  E.  (?)  qr.  of  sec.  *22,  T.  7  S,  11. 4  E,  alM>ut  two  miles  a  little  south  of  east 
of  Frankfort,  and  from  its  nearest  outcrop  in  Williamson  county,  which 
was  at  Dr.  Smith's  old  place  about  two  miles  and  a  half  southeast  of 
Corinth,  its  trend  seems  to  be  nearly  north-west,  though  it  probably 
bends  to  the  northward  before  reaching  the  west  line  of  the  county^ 
It  should  be  found  on  the  Big  or  Little  Muddy's,  but  owing  to  the  exces- 
sive rains  of  the  past  season  no  examinations  could  l)e  made  on  these 
streams  while  I  was  at  work  in  this  county. 

At  Mrs.  EwiNd's  place,  on  the  S.  W.  qr.  of  sec.  23,  T.  7  S.,  R.  4  E., 
the  following  beds  were  found,  that  must  overlay  the  limestone  above 
named : 

Ft.     In. 

Sanily  micaceous  ahale 10  to  15 

Bau<l  of  ferruKiiiuus  coDglonierat« 1 

BitiiininoDa  ahalo 3  to    4 

Thill  coal 0    6 

Brown  pandy  flhalo  with  foaail  planta 3  to    4 

Dark-blue  micaceoua  ahale 5 

Brown  ahale • 10  to  15 

The  coal  noted  in  the  above  section  varies  in  thickness  in  this  vicinity 
from  two  to  eighteen  inches,  and  is  probably  a  local  seam  overlaying 
the  limestone  which  outcrops  about  half  a  mile  to  the  west  of  this  point. 
This  limestone  is  here  a  hard  even  bedded  rock  of  a  steel-gray  or 
brownish-gray  color,  weathering  to  a  yellowish-drab.  It  dips  gently  to 
the  north  eastward  with  the  fall  of  the  small  branch  on  which  it  is 
found,  and  only  about  three  feet  in  thickness  of  its  upper  layers  couhl 
be  seen.  The  only  fossils  we  noticed  in  it  were  Athyrifi  Hubtilita^  Spin/er 
Uneatmy  Rhynchonella  Osogensis^  and  Productus  longittpinus.  Coal  No.  9 
will  probably  be  found  a  few  feet  below  the  limestone;  but  as  it  is 
usually  too  thin  to  be  of  any  economical  value,  there  is  no  inducement 
to  expend  either  capital  or  labor  in  its  develojiment.  Coal  No.  7 
(Spiller's  coal)  should  be  found  here  at  a  depth  of  125  to  150  feet  below 
this  limestone,  and  will  be  the  first  one  of  the  main  coals  to  be  reached 
by  a  shaft  in  this  county. 

About  two  miles  and  a  half  west  of  Benton,  and  a  mile  south  of  the 
DuQuoin  road,  there  is  an  outcrop  of  soft  ferruginous  sandstone  overlaid 
by  sandy  shale.  The  beds  exposed  were  about  fifteen  feet  in  thickness, 
and  at  one  point  a  thin  coal  was  found  below  the  sandstone.  The  rocks 
here  have  a  strong  resemblance  to  those  seen  in  the  vicinity  of  Shaw's 
shaft  north  of  Corinth  in  Williamson  county,  and  if  the  equivalents  of 
them,  the  Carlinville  limestone  will  be  found  not  very  far  below  the 
level  of  the  Big  Muddy  river.  A  similar  bed  of  sandstone  outcrops  on 
Dr.  HiOKMAr^'s  place  a  mile  and  a  half  south-west  of  Benton,  and  the 
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thin  coal  associated  with  it  oatcrops  on  a  small  branch  where  coal  has 
been  dug  by  stripping  off  the  overlaying  clay.  The  coal  dips  to  the 
westward  a  little  more  than  the  fall  of  the  small  branch  that  runs  in 
the  same  direction.  The  coal  on  the  outcrop  of  the  seam  is  not  more 
than  six  inches  thick,  but  near  by  it  was  said  to  have  been  found  from 
a  foot  to  eighteen  inches  thick.  It  is  overlaid  by  a  ferruginous  sand- 
stone, one  layer  of  which  is  a  conglomerate  of  iron  pebbles. 

Two  miles  north  of  Benton  on  a  small  branch  emptying  into  Big 
Muddy  there  is  an  outcrop  of  sandstone  interstratifie<l  with  shale 
presenting  an  exposure  of  fifty  to  sixty  feet  of  strata.  Following  down 
the  branch  for  about  three  quarters  of  a  mile  we  found  the  following 
succession  of  beds : 

Ft. 

Micacooas  sandstone  Interstralified  with  sbale 10  to  15 

Uicacoous  shale 20  to  25 

Sandstone 12  to  15 

Micaceous  shale 6  to    8 

Sandstone  iu  creek  bed 

This  locality  furnishes  all  the  building  stone  used  in  Benton  and  the 
surrounding  neighborhood,  and  the  quarries  here  furnish  an  excellent 
freestone  for  foundation  walls  and  for  dressed  stone,  as  it  cuts  freely 
and  has  proved  to  be  a  reliable  building  stone.  The  beds  appear  to  dip 
gently  to  the  northeastward,  and  probably  overlay  the  thin  coal  and 
sandstone  seen  at  Dr.  Hickman's  place,  south-west  of  the  town. 

At  the  ford  on  the  Big  Muddy,  at  the  crossing  of  the  road  from 
Benton  to  Mulkeytown,  there  is  an  outcrop  of  about  six  to  eight  feet  of 
brown  sandy  shale  overlaid  by  about  twenty  feet  of  brown  and  yellow 
gravelly  drift  clay,  containing  numerous  small  bowlders  from  an  inch  to 
a  foot  in  diameter.  South  of  this  for  about  three  miles  no  outcrop  was 
found  on  the  east  side  of  the  Big  Muddy,  the  bluffs  forming  low  slopiui^ 
hills  that  appeared  to  be  composed  entirely  of  drift  material.  Further 
to  the  southward,  where  the  Frankfort  and  DuQuoin  I'oad  crosses,  a 
thin  coal  is  said  to  outcrop,  but  I  did  not  visit  the  locality.  This  may 
be  coal  No.  8  of  the  general  section. 

A  boring  was  made  just  on  the  western  borders  of  the  town  of  Benton 
which  was  suspended  on  reaching  a  hard  gray  limestone  at  the  depth  of 
one  hundred  and  sixty-two  feet.  The  record  was  carried  away  by  the 
person  in  charge  of  the  work,  and  so  no  details  could  be  obtained  of  the 
several  beds  passed  through.  The  limestone  found  at  the  bottom  of  this 
bore  was  probably  the  same  as  that  met  with  two  miles  east  of  Frank- 
fort. This  rock  was  Jiiistaken  for  the  Lower  Carboniferous  formation 
and  the  work  consequently  abandoned,  when  in  fact  it  was  really  the 
bed  which  separates  the  upper  and  lower  Coal  Measures,  and  is  at  least 
six  hundred  feet  above  the  base  of  the  lower  measures.  Two  or  three 
thin  seams  of  coal  were  reported  in  this  bore,  but  none  thick  enough  to 
be  of  any  value. 


126  GEOLOGY  OP  ILLINOIS. 

Three  miles  and  a  half  west  of  the  Big  Muddy  bridge,  on  the  road 
from  Beutua  to  DuQuoin,  a  coal  about  one  foot  iu  thickness  has  been 
opened  at  the  outcrop  and  some  coal  taken  out  for  the  use  of  the  neigli- 
boring  blacksmiths.  Still  further  west,  in  the  barrens  of  Little  Muddy, 
another  outcrop  of  coal  has  been  found  about  tw^o  miles  south  of  tlie 
DuQuoin  road.  None  of  the  seams  outcropping  iu  this  county  are  thick 
enough  to  be  successfully  worked  in  a  regular  way. 

All  through  the  north  eastern  |>ortioQ  of  the  county  sandstones  and 
sandy  shales  are  the  prevailing  rocks,  and  these  outcrop  at  numerous 
points  on  the  East  Fork  and  its  tributaries,  from  the  Shawneetown  roud 
east  of  Benton  to  the  northeast  corner  of  the  county,  and  numerous 
quarries  have  been  opened  for  building  stone,  iu  this  i>ortion  of  the 
county.  Sandstone  has  been  found  at  the  following  points  iu  the  county 
in  addition  to  those  already  mentioned  : 

On  sec.  14,  T.  6,  K.  1 ;  on  sec.  19,  T.  5,  R.  2  5  on  sees.  1,  2  and  20,  T. 
6,  R.  2  ;  on  sec.  20,  T.  7,  R.  2 ;  on  sees.  27,  33  and  31,  T.  5,  R.  3 ;  on 
sees.  4.  8,  9  and  17,  T.  0,  R.  3 ;  on  sees.  12,  13  and  14,  T.  G,  K.  3 ;  on 
sees.  20,  30  and  30,  T.  6,  R.  3 ;  on  sees.  1,  2,  3  and  5,  T.  5,  R.  4 ;  ou 
sees.  8,  10,  15  and  21,  T.  6,  R.  4;  on  sees.  1,  5  and  12,  T.  0,  R.  4 ;  on 
sees.  24  and  30,T.  0,  R.  4 ;  on  sees.  1,  2,  8  and  11,  T.  7,  R.  4;  on  sees. 
12  and  30,  T.  7,  R.  4 ;  on  sec.  2,  T.  7,  R.  3. 

Limestone  is  also  reported  in  the  north-east  corner  of  the  county,  on 
sec.  11,  T.  5,  R.  4.  This  may  be  the  same  bed  that  was  found  underlay- 
ing the  thin  coal  on  Hog  prairie,  in  Hamilton  county. 

Economical    Q eology . 

Coal, — TSo  coal  seams  thick  enough  to  be  worked  in  a  regular  way  are 
known  to  outcrop  in  this  county,  yet  its  entire  area  is  underlaid  by  the 
main  coals  of  the  lower  measures  which  outcrop  in  the  adjoining  coun- 
ties on  the  west  and  south.  In  the  southern  and  western  portions  of 
this  county  the  Spiller  coal  (No.  7  of  the  general  section)  may  be  reached 
at  a  depth  of  one  to  two  hundred  feet,  while  in  the  central  and  north- 
eastern portions  it  is  probably  from  three  to  five  hundred  feet  to  this 
seam,  and  as  much  as  eight  hundred  to  a  thousand  to  the  base  of  tke 
Goal  Measures.  At  the  present  time  there  is  but  little  inducement  for 
the  investment  of  capital  in  coal  mining  operations  in  this  county,  nor 
will  there  be  until  some  foreign  demand  shall  be  created  by  the  co;i- 
struction  of  railroads  through  this  portion  of  the  Slate  giving  this 
county  direct  and  cheap  transportation  to  some  of  the  large  coal  con- 
suming centers  of  the  West. 

Building  Stone, — Sandstone  of  fair  quality  is  abundant  in  the  central 
and  eastern  portions  of  the  county,  and  some  of  the  quarries  like  that 
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two  miles  north  of  Benton  afford  an  excellent  quality  of  freestone,  tbat 
hardens  by  exposure,  dresses  easily,  and  becomes  a  durable  and  hand- 
some building  stone.  Sandstones  of  fair  quality  for  common  use  may 
be  found  on  nearly  all  the  streams  and  more  especially  on  the  East  Fork 
and  its  tributaries. 

Lime. — The  only  outcrop  of  limestone  suitable  for  the  lime  kiln  that 
we  saw  in  this  county  was  found  about  two  miles  a  little  south  of  west 
from  Frankfort-  Only  about  three  feet  in  thickness  of  the  upper  part 
of  the  bed  was  uncovered,  but  it  is  probably  from  six  to  ten  feet  thick 
when  fully  exposed.  The  rock  is  a  hard,  gray,  rather  evenly  bedded 
limestone,  and  has  been  quarried  in  a  small  way  for  building  stone,  but 
I  saw  no  evidence  that  any  attempt  had  been  made  to  manufacture 
lime  from  it  here.  It  seems  to  be  somewhat  argillaceous,  and  might 
not  slack  freely  when  burned. 

Soil  aiid  Agriculture, — ^There  is  considerable  variety  in  the  character 
of  the  soils  of  this  county,  though  there  is  probably  not  a  section  of 
land  within  its  limits  that  would  not  yield  a  fair  return  to  the  hus- 
bandman for  the  labor  necessary  to  bring  it  into  cultivation.  The 
botom  lands  are  rather  low  and  subject  to  overflow,  and  are  therefore 
somewhat  neglected.  The  prairies  are  generally  small  and  rather  level, 
and  are  often  surrounded  by  a  limited  area  of  post  oak  plats,  which 
have  a  thin  soil  and  are  generally  regarded  as  the  poorest  lands  in  the 
county.  The  prairies  have  a  more  productive  soil,  but  are  inferior  to 
the  best  timbered  lands.  For  all  farming  purposes  the  rolling  timbered 
lands  that  were  originally  covered  with  a  growth  of  oak  and  hickory 
interspersed  with  black  walnut,  elm,  linden,  wild  cherry,  honey  locust, 
sassafras,  etc.,  are  more  productive,  and  will  bear  continued  cultivation 
without  artificial  stimulants  longer  than  any  other  uplands  in  this  por- 
tion of  the  State. 

The  soil  and  agricultural  products  of  this  county  are  very  similar  to 
those  of  Williamson,  though  somewhat  less  attention  is  given  here  to 
the  cultivation  of  tobacco,  and  cotton  is  only  grown  for  home  consump- 
tion. Stock  raising,  in  the  absence  of  railroad  facilities  for  the  trans- 
I)ortation  of  flour  and  grain  to  market,  is  perhaps  the  most  profitable 
branch  of  farming  now,  and  beef  and  pork  constitute  a  large  part  of 
the  farm  products  of  the  county  at  the  present  time.  Well  improved 
farms  can  be  purchased  here  at  prices  ranging  from  Xe^n  to  twenty-five 
dollars  per  acre,  and  at  these  figures  should  command  the  attention  of 
those  who  are  seeking  to  invest  in  lands  already  under  cultivation. 

To  Major  Wm.  Mooneyham,  of  Benton,  I  am  under  obligations  for 
mnch  valuable  information  in  regard  to  points  of  especial  interest  in 
this  county. 


CHAPTER    X. 


BOND  COUNTY. 


Section  cf  ths  rocks  bdonging  to  the  upper  Cftal  Meamres  in  Bond,  Fayette,  Shelby,  Montgomery  and 

OhrUiian  countUt.    Br  G.  C.  Bkoauiikad. 

Ft.    In. 

1 .    Shal«a  and  sandstone 45 

8.     Lliueatone 4 

3.  Fire-clay S 

4.  Shales  passing  into  sandstone  30 

5.  Llmestcme,  with  AUorinma,  etc 4 

6.  Shales  at  top,  sometimes  cliaDging  to  ar^Ilaceous  limestone 35 

7.  Sandstone,  plants  at  bottom 4  to  40 

8.  Shaly  bituminous  limestone  and  bitumloous  shales 4  In.  to  4 

9.  Coal  Xo.  15,  18  In.  to  3  ft,  generally I    10 

10.  Fire-clay 15  In.  to  5 

11.  Limestone,  bnff  color 0  to  4 

{^   I  Shales  and  sandstone,  15  to  30  In  Shelby,  in  Fayette  75(?) 50 

14.  Calcareous  shales,  fosslllferous 4 

15.  Shales f 

16.  Calcareous  and  bituminous  shales. 8 

17.  Coal,  No.  14,  near  Pana;  on  Beck's  creek 16  in.  to    32 

18.  Fireclay 5 

19.  Sandy  limestone 5 

80.  Siindstoue  and  shales 50 

81.  Shaly  limestone 4 

88.    Limestone 4 

S3.    Shales 6 

84.  Bituminous  coal,  No.  13 12  In.  to  16 

85.  Fossiliferous  shales 8 

86     Soudstoueand  shales 75  to  85 

27.  Limestone,  lead-blue 8 

28.  Coal,  No.  12 V 2  to  10  In.  8 

29.  Shales 10 

30.  Shales  and  limestone,  fossils  numerous 4 

31.  Limestone 13  to  16 

32.  B I  lu  m  inous 4 

33.  Coal,  No.  11 17 

34.  Mostly  shales 39 

35.  Blue  and  bituminous  shales 1      6 

36.  Calcareo-bltuuilnons  shales— fossils 8 

37.  Coal,  No.  10 7 

38.  Fireclay 4 

39.  Sandy  shales 3 

40.  Cone  in  cone,  (tutenmergel) 8 

41.  Ironstone 1 

43.    Argillaceous  shales  and  flattened  ironstone  nodules 80 


BOND  COUNTY.  129 

Ft.    In. 

43.  Sandy  limestoDe,  namerous  foAsl  Is 3 

44.  Sandstone  fomils 2      6 

45.  Sandy  ahales 30 

46.  Saudatono  — fosslla 8 

47.  Gray  shalos  and  sandstone 30 

^'     >  Shoal  creek  limestone 4 

50.  ) 

51.  >  Clay  and  bituminoos  shales 16     6 

52.  ) 

Ml.    Coal,  No.9 10 

54.  Fireclay 2 

55.  Sandy  shales 4 

Connected  section  from  highest  rocks  of  Effingham  to  lowest  in  the 
above  named  counties,  condensed : 

Ft.  In. 

Sandstones  and  shales 108 

Coal,  No.  17 6 

Sandstone,  limestone  and  shales 145 

Coal,  No.  16— Nelson's  coal 16 

Sandstones  and  shales 90 

Coal,  No.  15— Shelby  coal 1    10 

Shales  and  sandstone 65 

Beck's  creok  coal.  No.  14 1      8 

Shales  and  sandstone,  some  limestone 74 

Coal,  No.  13,  Lower  Hickory  creek 12  In.  to  16 

Sandstone  and  shales 95 

Coal,No.l2 2  to  10  in.  3 

Mostly  limestone,  some  shales 34 

Coal  No.  11— Litchfield  and  Lake  fork 17 

Shales. 42 

Coal,  No.  10 7 

Shales,  sandstone,  limestone,  ironstone,  etc.,  including  Shoal  creek  limestone 112 

Coal,  No.  9 10 

Shales  and  fire-clay 6 

Total  upper  Coal  Measures 780 

Bond  county  is  bounded  on  the  north  by  Montgomery,  on  the  east  by 
Fayette,  on  the  south  by  Clinton,  and  on  the  west  by  Madison  county. 
Its  area  is  about  380  square  miles.  Its  surface  originally  consisted  of 
about  half  prairie  and  half  timber,  but  at  present  all  the  prairie  and 
some  of  the  timbered  land  is  in  cultivation  or  under  fence. 

Topographyy  Timber  and  Soil — ^The  surface  is  diversified^  by  mounds, 
hills,  valleys  and  plains.  It  is  mostly  drained  by  Shoal  creek  and  its 
tributaries ;  their  general  course  is  southward,  with  the  Kaskaskia  river 
and  Hurricane  creek  on  the  east.  The  most  broken  part  of  the  country 
is  probably  near  Bethel  bridge  on  Shoal  creek,  where  the  hills  are  about 
100  feet  high.  In  the  southern  part  of  the  county  the  hills  are  low. 
The  country  is  generally  somewhat  broken  for  about  a  mile  on  each 
side  of  Shoal  creek.  The  ravines  are  deep  and  somewhat  abrupt,  with 
hillsides  covered  with  a  growth  of  white  oak,  black  oak  and  hickory, 
sloT)ing  back  to  poor  flats,  with  a  growth  of  post  oak,  black  oak,  black- 
jack and  black  hickory.    At  the  edge  of  the  prairie  on  the  west  side  of 
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Shoal  creek  the  soil  is  rather  thin,  with  a  growth  of  black-jack  and 
post  oak ;  but  further  out  on  the  prairie  it  becomes  better.  On  the 
east  side  of  Shoal  creek,  bjBtween  the  forks,  near  the  edge  of  the  prairie, 
there  are  some  wet  pin-oak  fiats  blending  into  flat  prairies. 

Near  East  Fork  the  hills  are  lower  than  those  of  Shoal  creek.  Kear 
the  stream  there  is  generally  a  good  growth  of  white  oak,  black  oak, 
hazel,  hickory  and  sassafras.  This  is  good  wheat  land.  Eastwardly 
the  country  changes,  and  occasionally  there  are  high  sandy  mounds, 
often  a  hundred  feet  above  the  creek  bottoms,  which,  when  not  too 
sandy,  are  quite  productive,  supporting  a  natural  growth  of  dog-wood, 
sassafras,  white  oak,  white  walnut,  hickory,  black  oak  and  ash,  and  on 
the  shaded  hillsides  there  are  many  ferns,  ^ear  the  east  county  line  a 
series  of  these  mounds  extend  from  the  southern  to  the  northern  part, 
generally  rising  to  about  60  feet  above  the  surrounding  plains,  with 
which  they  almost  imperceptibly  connect  by  exceedingly  gentle  slopes. 
Sometimes  these  mounds  extend  into  connected  ridges,  where  we  may 
find  a  luxuriant  growth  of  vines,  red  and  white  elm,  cherry,  hickory, 
sassafras,  ash,  hazel,  mulberry,  black  oak,  red  oak  and  local  groves  of 
sugar  trees.  Occasionally  they  present  a  beautiful  and  picturesque 
view,  gently  rising  and  falling  in  the  distance,  resembling  a  low  range 
of  mountains.  The  plains  are  often  four  or  five  miles  wide,  generally 
with  a  very  sandy  soil,  inferior  to  that  of  the  mounds. 

The  banks  of  Beaver  creek  are  low,  not  often  more  than  10  to  15  feet 
high,  and  the  adjacent  country  is  generally  flat.  Along  its  margin  may 
be  found  pinoak,  laurel  oak,  persimmon,  crab-apple,  hazel,  plum  and 
elm. 

The  smaller  creeks  generally  go  dry  during  the  summer.  The  beds 
of  all  the  streams  are  very  sandy;  their  bottoms  are  wide,  rich  and 
heavily  timbered,  among  which  may  be  found,  bur  oak,  red  oak,  sugar 
tree,  black  walnut,  white  walnut,  hackberry,  elm,  honey  locust,  hickory, 
sycamore,  birch  and  mulberry.  On 'the  hills  there  is  an  abundant 
supply  of  white  and  black  oak  timber. 

Drift. — The  bowlders  seen  in  this  county  were  all  small,  but  among 
them  were  granite,  quartzite,  greenstone  sienite,  fragments  of  coal  and 
fossils  from  the  Devonian.  In  the  western  part  of  the  county  the  drift 
is  not  well  developed,  but  is  best  seen  near  Greenville.  At  the  bridge 
on  East  Fork,  three  miles  northeast  of  Greenville, fragments  of  coal 
were  found,  which  was  a  sufficient  bait  to  the  inexperienced  to  induce 
searching  for  more  coal  in  the  drift  deposits.  A  shaft  was  sunk  87  feet 
to  rock,  when  the  water  broke  in  and  checke<l  any  further  work.  The 
upper  ten  feet  passed  through  was  yellow  clay;  below  it  blue  clay 
extending  to  the  bottom,  becoming  darker  as  they  descended;  at  25  feet 
a  large  lump  of  coal  was  found,  and  wood  at  20  feet  irom  the  surface. 
The  creek  bank  here  shows : 
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% 

Ft    In. 

No  44  c^^^y  limestone  and  sandstone,  fossils 41 

No.  45.    Sandy  shale 30 

No.  46.    Sandstone,  fossils *. 0       8 

No.  47.    Gray  shale  and  sandstone 3C 

jjjj;  Jl;  I  Shoal  creek  Umestone 4 

No!  50* ) 

No.  51.  >Clay  and  bitaminous  shale 16^ 

No.  59,  J 

No.53.    Coal.  No.  9 10 

No.54.    Fireclay 2 

No.  55.    Sandy  shale .' 4 

The  rocks  occupying  tlie  highest  geological  positiou  are  those  seen  on 
Dry  Fork  and  Lake  Fork.  On  a  branch  of  Lake  Fork,  near  McCrack- 
en's,  I  observed  the  following  beds : 

No.  26.  Brown  and  drab  clay  shales 8 

No.  27.  B'ack  shaly  limestone,  with  JSryo^oa 10 

No.28.  Coal,  No.  12 3 

No.  29.  Clay  shales,  the  lower  part  a  nodular  limestone  bed 7 

On  the  head  of  Dry  Fork  the  same  beds  occur,  thus : 

Ft. 

1.  Limestone,  with  fossils,  Hemipronites  ercuma,  Athyrts  subtUUa.  and  Synoeladia  biserialit ' 

2.  Shales,  with  brown  iron  stone  nodales 5 

3.  Shale  8 

4.  Limestone,  No.31 *. 10 

Part  of  the  same  section,  one  mile  down  stream,  appears  as  follows : 

Ft.    In. 

1.  Dark  coarse  shaly  limestone,  abonnding  in  Polypora,  Synoeladia  higerialU,  contains  also 

Prodttctut  Nebrascensitf  A  viculopecten  and  Spiri/erina  Kentuekerms 4 

2.  Di-ab  clay  shale : 8 

3.  Buff  limestone,  referred  to  No.  31,  with  many  remains  of  Crinoid3,  contains  also  Productui 

longitpinxu * 5 

On  Lake  Fork,  near  McCracken's  coal  bank,  limestone  (No.  31)  is 
thirteen  feet  thick  and  has  many  minute  ]>articles  of  calcareous  spar 
disseminated ;  the  bottom  bed  of  one  foot  consists  of  dark  ash-colored 
limestone;  beneath  this  is  four  feet  of  bituminous  and  blue  shale  resting 
on  seventeen  inches  of  coal.  This  coal  I  have  marked  as  Ko.  II,  count- 
ing upward,  and  its  place  in  the  section  is  No.  33. 

From  this  <lownward,  according  to  the  record  of  the  Litchfield  boring, 
there  is  thirty-nine  feet  vertical  thickness  tx)  the  next  rocks  coming 
under  my  observation.  In  a  descending  series  we  next  observe  on  the 
tributaries  of  Dry  Fork,  in  sec.  19,  T.  6  X.,  E.  4  W.: 

Ft    In. 

No.  34.    Clay  sha^e IS 

No.  34|.  liongh  calcareoferrnginous  bed,  with  BeUerophon  carbonarita,  Pleurotomaria  tpka- 

rukUa,  and  MaeroeheUxut 3 

No.  35.    Lead-blue  calcareous  shale 8 

No.  :WJ.  Bituminous  shale 8 

Nu.  36.    Lead-blue  calcareous  shale,  fossiliferous ;  it  is  sometimes  a  limestone,  contains  Pro- 
ductus  Umgitpinwf,  OlioneUt  variolataf  Ch.  Vemeuilianug  and  LophophyUum  prolif€- 

rum 2 

No.  37.    Bituminous  coal 0      7 

No.  3d.    Dark  olive  flre-olay 4 

No.  39.    Oreen  sandy  shales,  containing  rough  brown  no<lules 3 
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Ft.    In. 

No.  40.    Cone  in  cone,  good  specim CDS 0     S 

No.  41.  Foar  Inches  ironntone  at  top  and  bottom,  separated  by  four  inches  of  dark  shales,  coo- 
tains  IlemiproniUt  cragtnu,  and  Productus  PrcUieniantu 1 

No.  4S.    Argillaceous  shale,  with  flattened  ironstone  concretions. 90 

No.  43.  Ash-gray  silicious  limestone,  upper  surface  sandy  and  shelly,  made  np almost  entirely 
of  fossils,  including  AtnaUopeet^n  oceidentalis,  Hemipronites  crcunu,  Producttu 
Nebra»cengi8,  AthyrU  gubtilita,  together  with  MyaJxna  SwaUovii,  Huomphaltu  tttb- 
rugonit,  Myalina  sub-quadrata,  Pinna  per-acuta^  Chonetes  ffrantUiferaf  aaid  MeekeUa 

gtriato-eoitata i 2 

No.  44.  Brown  sandstone,  fk-actnre,  sometimes  shows  a  greenish  drab,  contains  Pinna  psr-aeuta 
and  Bryozoa.  This  is  sometimes  merged  into  that  above,  and  they  then  both  pre- 
sent the  characteristics  of  a  fen-ngiuous  sandstone fi^ 

No.  45.    Drab-clay  shale,  with  flattened  concretions  of  ironstone 30 

No.  46.  Dark-drab  indurated  sandstwne,  with  some  remains  of  a  few  fossils,  could  scarcely  dis- 
tinguish species,  AvietUopecten  oceidentalis 8 

Two  miles  above  Bethel  bridge,  on  S!ioal  creek,  there  are  thin  layers 
of  No.  46  containing  Myalina  Sirallotnij  Aviculopecten  occideiituliSy  with 
fragments  of  plants  {Calamites).  Just  below,  on  the  creek,  No.  47 
appears  thus: 

Ft. 

1.  Shaly  ferruginous  sandstone,  with  ironstone  concretions • 

2.  Blue  sandy  shale 2 

3.  Sandstone,  upper  part  sometimes  gray,  indurated  below,  and  bright  brown,  lower  part  dark-gray, 

with  carbonaceous  bands 4 

4.  Gray  micaceous  sandy  shale  and  shaly  sandstone 3 

Half  a  mile  east  of  Bethel  bridge  the  following  beds  are  exposed : 

Ft. 

No.  42.    Drab  argillaceous  shale,  with  concretions  of  ironstone 18 

No  44  I  Sandy  limestone  and  sandstone 3 

No.  45.    Argillaceous  shale 17 

Ea«t  of  Fairview,  near  the  east  county  line,  on  a  branch  of  Hurricane 
creek,  there  is  exposed  about  six  feet  of  chocolate  colored  sandstone 
(part  referred  to  No.  46),  containing  Productus  PrattenianuSj  Aviculo- 
pecten occidentals  and  remains  of  plants  ((7a//(wiife«).  The  position  of 
this  rock  would  indicate  that  the  easterly  dip  of  the  rocks  in  this  county 
does  not  exceed  thirty  feet  across  its  whole  breadth.  Below  No.  46  are 
seen  on  Shoal  creek  occasional  outcrops  of  thin  bedded  gray  sandstone 
amounting  to  about  thirty  feet  in  total  thickness : 

Shoal  Creek  Limestant.  Ft.    In. 

No.  49.  At  many  places  oiv  Locust  Fork  there  crops  out  about  four  leet  of  an  ash-bloe  lime- 
stone, with  a  somewhat  splintery  fracture  jointed  vertically,  the  upper  part  shelly 
on  exposure;  contains  Produciut  longispinua,  Spir\fer  lineatus^  J^.  cameratiu,  Pro- 
ductus  {Boonenngf),  Rhynehonella  Ottagensis,  HeUia  punetu^fera,  Athyrit  subtUita^ 
Ohonetet  variolataf  and  JfemiprotUtes  cratnu 4 

Below  this  are  seen  on  Locust  Fork: 

No.  50.    Greenish-drab  clay  shale 2^ 

No.  50&.  Blue  shale,  somewhat  bitnminons 2 

No.  51.    Bituminous  shale .' 2 

No.  52.    Blue  clay  shale,  >with  occasional  flattened  concretions  of  pyritiferous  ironstone  and 

se  p  taria 10 

No.  53.    Coal  No.  9,  good  except  lower  2  in 10 

No.  54.  Light-blue  fire-clay,  ftom  a  few  inches  thick  to  two  feet.  Next  below  is  three  feet  of 
yell*w  and  brown  sandstone  in  one  inch  layers,  then  argilUoeous  shale.  Passing 
eastwardly  down  the  creek,  the  rocks  dip  about  twenty  feet  per  mile.  One  mile 
south-west,  at  the  county  line,  there  is  a  local  dip  north  of  four  feet  in  a  hundred. 


»» 
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Economical     G  eology  ^ 

Coal, — McCracken's,  on  Lake  Fork,  is  the  only  place  where  coal  in 
any  quantity  has  been  taken  out,  and  it  is  only  when  the  creek  is  dry 
that  this  can  be  advantageously  worked.  The  coal  is  seventeen  inches 
thick  and  of  good  quality  ;  it  is  dug  out  at  several  other  places  on  Lake 
Fork,  and  has  also  been  found  on  the  head  of  Dry  Fork.  The  otlier 
coal  beds  seen  in  this  county  are  too  thin  to  be  worth  working.  Shafts 
have  been  sunk  in  the  drift  clays  for  coal  east  of  Greenville,  but  in 
order  to  reach  any  valuable  coal  l>ed  they  will  have  to  go  about  225  to 
to  300  feet  or  more  below  the  general  surface  of  the  county. 

Building  Material, — Tbe  only  really  good  building  rock  is  the  Shoal 
creek  limestone,  of  which  Tobias  Files  and  Mr.  Reams  have  good 
quarries.  The  sandy  limestone  Xo.  43  is  also  good  for  building  pur- 
poses, and  it  may  be  procured  one  mile  south-west  of  Jambs  Vallen- 
tine's,  on  a  branch  of  Dry  Fork.  Plenty  of  good  limestone  for  lime 
can  be  procured  on  Lake  Fork,  on  the  head  of  Dry  Fork  and  on  Shoal 
creek  near  the  north  county  line. 

Fireclay, — No.  38  may  prove  to  be  a  good  material  for  fire-brick,  and 
good  clay  for  common  bficks  can  be  everywhere  procured. 

Water. — Springs  are  scarce.  Good  water  can  generally  be  procured 
at  twenty  to  thirty  feet  beneath  the  surface. 

Soil  and  Agriculture. — On  the  mounds  and  white  oak  ridges  the  soil 
generally  inclines  to  a  red  color ;  on  the  flats  it  is  of  a  whitish  or  gray 
color  and  often  quite  sandy.  •The  richest  soil  is  that  of  the  bottoms, 
next  the  high  mounds,  then  the  prairie  in  the  south-west  part  of  the 
county,  and  next  succeed  the  white  oak  lands  and  the  flats.  There  is  a 
small  area  of  very  good  limestone  soil  near  Locust  Fork,  with  a  growth 
of  red  oak,  white  oak,  shell  bark  hickory,  elm,  hackberry,  laurel  oak, 
black  oak,  black  walnut,  mulberry,  red  bud,  sassafras,  and  honey  locust. 
The  average  yield  of  wheat  is  good,  occasionally  varying  from  fifteen 
to  thirty  bushels  per  acre ;  of  corn,  thirty  to  forty,  very  rarely  on  the 
best  mound  slopes  reaching  seventy  five  bushels  per  acre. 
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T.  4  N.,  E.  1 W.,  east  of  the  river,  is  mostly  flat  with  a  gradually  rising 
low  moand  in  the  south  part.  Near  Carson,  Flat  and  Kichland  creeks 
the  country  is  gently  undulating,  with  low  hills  near  the  streams,  pass- 
ing from  rich  land  with  pin  oak,  laurel  oak,  cornus  and  willow  near 
the  prairie,  to  land  with  elm,  ash,  pig-nut  and  common  hickory,  hazel 
and  plum ;  thence  to  open  post  oak  flats.  Kear  Hickory  creek  the 
country  is  somewhat  broken  into  short  white  oak  ridges  blending  into 
post  oak  and  white  oak  flats.  Near  the  creek  the  hills  are  not  over  fifty 
feet  high.  Bast  of  Yaudalia  to  the  prairie  the  country  undulates  very 
gently,  having  mostly  a  gray  soil  with  sometimes  an  abundant  growth 
of  hickory,  varied  by  richer  land  with  black  oak,  white  oak,  shell  bark 
hickory,  laurel  oak  and  flats  with  post  oak  and  black  oak.  Passing 
thence  along  an  undulating  prairie  down  the  gentle  slopes  of  Sugar 
creek  to  Big  creek  and  London  City,  there  are  broken  white  oak  hills 
spreading  out  into  flats  with  post  oak,  black  oak,  black  jack  and  black 
hickory.  On  Rock  and  Wolf  creeks  the  hills  are  sometimes  sixty  feet 
high,  and  on  the  bottoms  as  well  as  those  of  Sugar  creek  sugar  trees 
are  very  abundant.  The  bottoms  of  Big  and  Wolf  creeks  are  tolerably 
wide  and  flat  and  sustain  a  growth  of  red  birch,  sycamore,  bur  oak, 
coflee  tree,  ash,  red  mulberry,  hickory,  cornus  coral  berry  and  amorpha 
fruticom:  Beck's  creek  is  rather  a  sluggish  stream  with  wide  and  often 
wet  pin  oak  bottoms  ]  thence  to  the  higher  lands  there  are  long  slopes 
reaching  to  the  flat  post  oak  ridges.  The  neighboring  prairies  have  a 
margin  of  pin  oak,  laurel  oak  and  swamp  white  oak.  Eamsey  is  a  clear 
stream  with  a  sandy  bed  ;  its  bottoms  are  wide  and  high  enough  for 
good  farming  lands.  On  its  bottoms  may  be  found  linden,  buckeye, 
white  walnut,  bladder  nut,  hornbeam,  hackberry,  sugar  tree,  with  iron 
wood,  service  berry  and  Spanish  oak  (?)  on  the  hill  sides.  Lower  down 
the  stream  the  hills  are  low,  but  above  the  railroad  they  are  more 
abrupt.  From  Vandalia  westwardly  to  the  county  line  the  country  is 
mostly  flat  with  occasionally  small  prairies,  a  few  low  drift  mounds, 
some  ponds  and  some  good  timbered  land  with  white  oak,  black  oak 
and  hickory,  and  occasionally  poorer  land  with  post  oak,  and  richer 
land  with  sassafras,  elm  and  ash.  Hurricane  creek  is  rather  a  sluggish 
stream ;  its  bottoms  are  rich  and.  often  wet,  varying  in  width,  some- 
times being  a  half  mile  wide  and  increasing  near  the  Kaskaskia  river. 
On  its  bottoms  I  observed  sassafras  trees  one  and  a  half  feet  in  diame- 
ter and  rose  bushes  twenty  feet  high,  and  the  trees  generally  are  very 
tall.  Other  trees  observed  on  its  bottoms  were  bur  oak,  hackberry, 
red  bud,  ash,  elm,  shell  bark  and  pig  nut  hickory,  hazel,  wild  allspice 
and  grape  vines.  East  of  Fairview  the  growth  on  Hurricane  bottoms 
consist  mostly  of  pin  oak  and  swamp  white  oak.  The  trees  are  larger 
and  taller  near  the  Kaskaskia  river;  one  hickory  growing  on  a  hill  side 
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below,  with  30  to  35  feet  of  blae  clay  at  the  bottom.  The  blae  clay  is 
very  hard  and  compact,  and  coDtaiDS  nnmeroas  small  rounded  pebbles. 
One  mile  south-west  the  railroad  cut  exhibits  red  clay,  sand  and  peb« 
bles  at  the  top ;  below,  g^ray  and  brown  beds,  with  alternations  of  beds 
of  sand  and  pebbles,  the  latter  sometimes  partially  cemented  together. 

The  mound  west  of  Yandalia  has  ashcolored  clay  at  the  top,  and 
darker  colored  clay  and  pebbles  below ;  then  brown  sand,  pebbles  and 
bowlders;  two-thirds  up  the  hill  side  there  is  a  fine  spring  of  pure  water 
issuing  out  of  the  brown  sand.  One  and  a  half  miles  south-west  of 
Yandalia  the  river  bluffs  are  formed  of  steep,  broken  drift  hills,  with 
blue  clay  and  bowlders  at  the  bottom,  overlaid  by  brown  sand ;  towards 
the  upper  part  there  is  a  two  foot  stratum  of  ferruginous  sandstone 
passing  into  a  hard  iron  ore.  Its  firm  hard  appearance  might  induce 
one  to  think  it  "belonged  to  an  older  age  than  the  drift,  but  it  lies  at 
about  the  same  horizontal  level  along  the  hillside,  and  is  also  found 
cropping  out  in  other  ravines  at  the  same  elevation,  with  drift  sands 
below.  Furthermore,  its  frequent  occurrence  in  this  county,  and  also 
in  others,  associated  with  the  same  drift  beds,  shows  that  it  must  belong 
to  this  formation.  The  blue  clo^y  at  this  place  is  quite  hard,  and  the 
water  passing  over  it  forms  a  tufaceous  deposit  on  the  surface.  In  the 
ravines  there  are  many  fine  springs  of  water  issuing  from  the  base  of 
the  sand  beds. 

Oil  Buck  creek,  near  the  Kaskaskia  bottoms,  there  is  a  dark  gray  clay 
and  sand  conglomerate,  which  when  struck  emits  a  dull  hollow  sound. 
A  good  spring  of  water  flows  from  just  over  it,  and  a  tufaceous  deposit 
is  there  formed. 

Twelve  miles  south-east  of  Yandalia  masses  of  ferruginous  conglom- 
erate were  observed  similar  to  that  found  near  Yandalia.  A  well  here 
shows  8  feet  of  sand  at  the  top,  and  18  feet  of  sand  and  pebbles  below. 
In  the  road  north  of  Greenland  I  observed — 

Ft. 

1.    Buff  day  and  gray  BandBtone 5 

8.    Fermginons  sandstone 4 

3.  Buff  clay  and  pebbles 4 

4.  Blueday  and  pebbles  in  sight 6 

In  sec.  31,  T.  6  N.,  S.  2  E.,  on  the  land  of  Geobge  Phifeb,  a  broken 
stratum  of  coal  1^  inches  thick  occurs  in  the  drift,  with  blue  clay  and 
pebbles  both  above  and  below.  One  unacquainted  with  geology  might 
imagine  a  permanent  coal  bed  to  be  here. 

A  similar  place  was  examined  on  Bear  creek,  Ave  miles  from  Yanda- 
lia. The  hill  is  here  27  feet  high,  and  near  the  middle  there  is  a  thin 
stratum  of  black  sand ;  beneath  this  are  streaks  and  fragments  of  coal 
enveloped  by  red  sand  and  small  bowlders,  and  near  the  base  of  the 
hill  there  is  a  mass  of  Goal  Measure  fire-clay.  There  are  also  masses 
of  sandstone  and  limestone  not  much  worn,  all  evidently  drifted  but  a 
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Ft.    In. 
Ko.   8.    One  and  a  half  miles  down  stream  there  is  exposed  85  feet  of  olay  shales,  they  may 

be  as  much  as  &0  or  73  feot  io  thickness.    Mon  boring  at  Odeirs  report  80  feet 

below  No.  3  (coal  No.  15)  without  reaching  any  coal.    In  the  road  near  the  creek 

at  Slabtown  the  following  beds  were  seen : 
Na   9.    Dark  gi-ayish-blue  shaiy  limestone,  sometimes  in  solid  layers  suitable  for  building 

purposes,  ooutalns  remains  of  fossils 8 

No.  10.    A  few  inches  of  shale .'.  f 

No.  11.    Coal— smut  in  the  road— in  a  well 1 

No.  11^.  Fire-clay  ooyered  by  debris  at  this  place 4 

No.  19.    Ochreybruwn  sandy  shales  with  nodules  of  ironstone  and  some  hard  rough  masses 

of  sandstone 95 

Below  this  there  may  be  25  to  50  feet  more  of  sandy  shales,  to  the 
next  lowest  rock  seen  at  Richardson's  coal  bank,  in  sec.  27,  T.  6  !N.,  B. 
2E. 

Ft.    In. 

No.  H.    Yellow  clay  shalee 6 

No.  15.  Dark  gray  shelly  limestone  passing  into  a  calcareous  shale,  very  fossiliferous ; 
contains  Hemipronites  ercunu,  Ohtmetes  Flemingii,  Spirifer  eatiMraftw,  Produetut 
Nd>r(ucen9%t,  Avieulopectfin  oeeidenialis,  Myalitui  ampla,  Myalina  StoaUovii,  Leda 
aratti,  MotwpUria  gibboaa,  Sekizodug,  Macrodan,  Edtnondia,  PhiUiptia  Sangamoeruiis, 
Poteriocrinua  f  near  P.  heftiUpherieus,  stems  of  Crinoids,  Synodadia  biserialia  and 
FiMtidipora 4 

No.  Ifi.    A  few  feet  of  clay  shale  and  afew  inches  of  dark  shale 

No.  17.    Covered  by  d«bri#— Bituminous  coal  (13)  said  to  be Ifi 

Below  the  forks  of  Hickory  creek  there  is  exposed  8  feet  of  thin 
bedded  sandstone.  On  the  Sonth  fork  of  Hickory,  part  of  the  above 
section  appears  thns : 

Ft  In. 

1.    Bituminous  shale f 

9.    Dark  blue  sbaly  limestone 6 

3.  Bituminous  coal  (coal  No.  14)  ....« 10 

4.  Olive  clay  shale 9 

5.  Nodular  arenaceous  limestone,  contains  Produehu'  Pratt&niantu,  AttorUtna  and  a  large 

Pleurotomaria 9 

6.  Dark  red  and  olive  olay  shalee  with  nodules  and  concretions  of  Ironstone 4 

A  quarter  of  a  mile  down  the  creek  there  is  abont  40  feet  of  hard 
sandstone  and  sandy  shales. 

Oil  Bock  creek  and  Wolf  creek  coal  Fo.  15  (Shelby  coal)  with  the 
adjacent  rocks  is  foand.  At  Phifer's  and  at  Joel  Blakely's  the  section 
is  as  follows : 

Ft.    In. 
1.    Yellow  and  brown  sandstone,  containing  remains  of  plants,  with  a  few  rod  oohrey  bands  at 

the  lower  part 35 

9.    Softblack  shalee 1 

3.  Coal  (15) 18 

4.  Clay  with  some  nodules  of  limestone 4 

5.  Kough  looking  fine-grained  buff  limestone,  no  fossils  except  a  few  Crinoid  stems 4 

6.  Sandy  shale 8 

Below  the  forks  of  Moccasin  there  is  exposed  25  feet  of  shales,  the 
upper  5  feet  sandy,  below  dark  blnish-olive  clay  shale.  At  12  feet  from 
the  bottom  there  is  a  5  inch  calcareous  stratum,  abounding  in  Myalina 
atih-quadrataj  also  contains  Leda  arata,  Schizodiis^  Idngula,  Maorodon 
(huge  Si>.),  and  fragments  of  crinoids.  This  bed  is  probably  30  or  40 
feet  below  coal  No.  15. 
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Ft.    In. 

3.  Clay  Bbalos  .* 8 

4.  Tliiuly  laminatod  clay  iihalca  with  planta 1 

5.  Clay  abalea  in  thin  layers  In  tlio  creok ;  beneath  there  la  said  to  be  a  thin  aeam  of  ooal ....  T 

An  interesting  group  of  rocks  occurs  on  Bamsey  creek,  comparatively 
isolated  from  any  other  grroup  in  this  county,  no  other  outcrop  being 
observed  within  six  miles,  but  from  the  to])ography  of  the  country  it  is 
apparent  that  their  position  is  below  that  of  the  rocks  previously 
mentioned.    Their  position  is  near  No.  22  of  section  on  page  128. 

Section  at  the  railroad  on  Eamsev  creek  and  just  below : 

Ft   In. 
1.    Sandstone  and  sandy  shale 8L 

9.  Clay  shales  witli  compact  nodules  of  Iron  ore 7 

3.  Serai -bitiiniinous  darlc  slato S 

4.  Indurated  clay  shale,  a  few  inches T 

5.  Even  bed  of  iron  stono,  outride  brown,  fracture  parplish-drab,  abounds  in  Eith*rxa,  also 

contains  A  vicuUtpccten • 9 

6.  Lifiht-blue  arifil'acoous  shale 4 

7.  Drab-colored  cluy  shales  or  fireclay A 

8.  Drab  clay  shales,  nodulos  in  the  upper  part,  lower  part  talus  of  above,  about 15 

9.  An  i  to  a  i  mile  down  the  creek  we  have  an  ash-blae  limentone,  upper  part  turns  brown  and 

shells  off  on  exposure 3 

The  lower  part  is  sometimes  shelly ;  abounds  in  Sytttrilasnia  lieini- 
plicata^  also  contains  MeeJcella  striato-costata^  ChoneteSj  Spirifer  camei'atus^ 
Sp,  Uneatus^  Spiriferina  Kentuckeyisis^  Athyris  subtilita^  Terebratula  hovi- 
denSj  Heinipronites  crassus^  Productm  longinpinus^  P,  costatusy  NatitUus^ 
Stenopora  lepidodendroidesj  Polypora,  Synocladia^  amVLophophyllnvi  pro- 
liferum;  it  has  also  dark  fucoidal  veins  passing  irregularly  through  it. 

Ft.  In. 

10.  Clay 1 

11.  Coarse  gray  limestone,  contains  only  a  few  crinoid  stoms  and  a  few  remains  of  fish  teeth.. . .  9    6 
19.    Yellow  clay  andnodulesof  limestone t 

About  two  miles  down  the  creek  there  is  an  outcrop  on  the  hillside 
of  about  two  feet  of  even  bedded  chocolate  colored  and  yellowish  sand- 
stone, with  twenty-five  feet  of  sandy  shale  beneath,  and  towards  the 
foot  of  the  bluff,  two  inches  of  blue,  compact  limestone  with  a  pot  metal 
ring ;  this  is  probably  near  No.  4  of  above  section.  One  and  a  half 
miles  further  down  the  creek,  at  a  ford,  the  following  appears : 

Ft. 
1.    Drift  of  sand  and  clay f 

9.    Sandy  shales 4 

3.  Yellow,  ochre  oolorod  sandstone 9 

4.  Gray  shales  with  ironstone  concretions  abounding  in  some  very  nice  fossils,  Inclmding  Leda 

aratOy  Solenomya  radiata,  MyalitM^  resembling  M.  melini/ormU,  Schizodus  near  S,  Rosrieus 
AUorigina,  AvieulopecUn  and  Udmondia-, 5 

No.  4  of  this  section  is  near  No.  5  of  the  section  at  the  railroad  bridge. 
The  course  pf  Eamsey  creek  is  generally  south-east  From  the  above 
it  will  be  seen  that  the  rocks  have  a  slight  dip  down  stream. 

On  Beck's  creek  at  the  mill,  in  sec.  10,  T.  8  N.,  R.  2  E.,  there  appears 

6  feet  of  buff  limestone  abounding  in  Syntrilasma  heiniplicata^  and  Loplho- 

'  phyllum  proUferuMj  also  contains  Athyris  siiJ)tilitaj  Productus  oostatvs 
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near  the  oreek,  bat  they  are  now  filled  with  debris.  At  Richardson's 
the  coal  was  taken  from  the  side  of  the  bluff,  but  is  now  hidden  from 
view  by  the  talus  from  above  j  the  thickness  of  the  seam  is  reported  to 
be  from  16  inches  to  2  feet,  and  the  coal  of  good  quality.  These  places 
can  be  worked  withont  much  cost. 

On  Beck's  creek,  about  a  mile  above  the  Shelby  ville  road,  a  good  deal 
of  coal  has  been  taken  from  the  creek,  but  the  water  is  generally 
in  the  way.  This  is  known  as  the  Gooden  coal  bank.  A  bed  of  coal  is 
reported  to  be  at  the  bottom  of  the  Kaskaskia  river,  in  the  S.  £.  corner 
of  T.  9  N.,  B.  2  E.,  but  the  water  is  generally  at  least  6  feet  over  it. 

The  western  boundary  of  coal  No.  15  is  a  north  and  south  line  two 
miles  from  the  east  county  line.  The  western  boundary  of  coal  No.  14 
is  nearly  parallel  to  the  last  and  three  miles  west  of  it,  with  an  outlier 
of  a  few  miles  square  near  the  north  county  line,  east  of  the  railroad. 

The  western  boundary  of  coal  No.  13  passes  northwardly  near  the 
middle  of  R.  2  E.,  crossing  Kaskaskia  river  near  the  mouth  of  Beck's 
creek,  and  thence  north-westwardly.  West  of  this  line  no  coal  beds 
have  appeared  in  the  county. 

The  coal  under  the  Shoal  creek  limestone  is  about  230  to  240  feet 
below  the  lower  Hickory  creek  coal.  Coal  No.  7  is  375.  to  500  feet  below 
coal  No.  13.  From  this  I  would  suppose  that  in  order  to  reach  a  good 
workable  coal,  a  shaft  would  have  to  be  sunk  300  to  500  feet  at  Vanda- 
lia ;  at  that  depth  coal  No.  7  (6  to  8  feet  thick)  might  be  reached.* 

Iron  Ore. — ^Thin  beds  and  concretions  of  carbonate  of  iron  ore  are 
common  in  the  Goal  Measure  shales,  but  were  not  found  sufficiently 
abundant  to  work  in  this  county.  On  the  National  road,  nine  miles 
east  of  Yandalia,  I  noticed  a  deposit  of  very  dark  colored  oxide  of  iron 
in.  prairie  clay  or  soil ;  it  crops  out  abont  4  inches  thick,  in  a  rough 
massive  stratum  around  the  margin  of  a  washed  place  of  50  feet  square ; 
on  one  side  it  is  6  inches  beneath  the  surface  and  on  the  other  2  to  3 
feet.  The  clay  at  this  place  is  probably  of  older  age  than  the  soil  or 
alluvium  ;  probably  nearly,  if  not  quite  as  old  as  the  loess.  Small  con- 
cretionary nodules  of  a  similar  variety  of  iron  ore  are  often  found  washed 
out  of  the  prairie  clays. 

The  ferruginous  sandstone,  previously  spoken  of  under  the  head  of 
^^Drift,"  may  sometimes  be  considered  an  iron  ore ;  it  is  abundant  near 
Yandalia,  and  is  also  found  near  Greenland  and  at  William  Porter's 
on  Little  Hickory. 

Building  Bock. — There  is  a  good  sandstone  quarry  near  Ramsey  creek, 
two  miles  below  the  railroad ;  the  rock  is  generally  about  2  feet  thick 
and  of  good  quality;  part  of  the  stone  arch  culvert  on  the  I.  C.  R.  R. 
at  Vandalia,  was  procured  here. 

*  See  secUon  of  shaft  and  boring  at  Vandalia,  at  the  dose  of  this  chapter. 
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The  Syntrilasma  limestone  on  Ramsey  creek  has  been  very  exten 
sively  ased  on  the  railroad,  and  also  in  bridge  abutments  on  the 
^rational  road.  Part  of  it  seems  to  stand  the  weather  well,  bat  a  good 
deal  has  been  cracked  by  frost  The  lower  bed  under  that  containing 
Syntrilasmay  has  the  appearance  of  being  a  very  durable  stone,  but  I  am 
not  aware  that  it  has  been  used. 

The  buff  limestone,  on  Beck's  creek  near  its  mouth,  would  probably 
make  a  very  good  lime. 

In  sec.  10,  T.  5  N.,  K.  2  E.,  there  is  a  quarry  of  hard  brownish-gray 
sandstone,  rather  irregular  in  its  character,  changing  color  on  exposure. 
It  has  been  used  in  some  bridge  abutments  on  the  I^ational  road,  but 
has  not  proved  durable. 

At  Wm.  Yokes',  north  of  the  National  road,  nine  miles  east  of  Van- 
dalia,  there  is  a  good  sandstone  quarry.  The  rock  is  thin  bedded,  tol- 
erably hard,  but  works  freely  and  is  of  even  thickness.  On  Dismal 
creek,  near  Laclede,  there  is  a  five  foot  bed  of  buff  limestone,  which 
makes  a  tolerably  good  building  rock  and  good  lime. 

Road  Material, — At  Yandalia  there  are  very  extensive  beds  of  sand 
and  rounded  gravel,  very  suitable  for  road  beds  and  much  used  for  bal. 
lasting  on  the  railroad.  Several  lumps  of  native  copper  have  been 
found  in  this  county;  one  a  half  pound  and  another  10  ounces  in 
weight. 

Soil  and  Agriculture, — ^The  Easkaskia  bottoms  embrace  a  large  area 
of,  as  yet,  untilled  lands,  being  subject  to  annual  overflows,  which  has 
heretofore  been  a  drawback  to  their  cullivation,  but  there  certainly  will 
be  a  time  when  these  lands  will  be  sources  of  great  wealth.  The  prai- 
ries in  the  southern  and  south-east  parts  of  the  county  probably  contain 
the  best  upland ;  the  other  prairies  have  generally  a  thin  soil,  similar  to 
that  on  the  post  oak  flats  but  probably  richer.  Much  of  the  timbered 
land  is  poor,  but  there  are  occasionally  very  rich  spots  of  elm  and 
cherry  land,  for  example,  on  the  Yandalia  and  Garlyle  road. 

The  best  uplands  will  produce  40  to  50  bushels  of  corn  per  acre ; 
other  lands  25  to  30. 

A  good  average  of  wheat  is  20  bushels  per  acre,  the  timbered  land 
producing  the  best  crops. 

Recently  the  bugs  have  been  quite  destructive  to  the  potato  crop  ]  but 
generally,  with  proper  culture,  very  flue  crops  can  be  raised.  I  would 
suppose  that  on  the  broken  ridges  fine  vineyards  could  be  made,  but 
none  have  yet  been  started. 

Wells  and  Springs. — ^There  are  some  very  good  springs  in  this  county, 
generally  originating  in  the  drift  sands,  and  are  sometimes  a  pleasant 
chalybeate. 

—90 
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On  the  land  of  Geo.  Phifer,  in  sec.  31,  T.  6  K,  R.  2  B.,  there  are  several 
chalybeat-e  springs  issuing  from  the  sands  of  the  drift,  and  Mr.  P.  says 
that  they  always  have  the  same  flow  of  water.  In  the  hills  south  of 
Yandalia  there  are  a  good  many  fine  springs  of  mostly  very  pure  and 
clear  water. 

In  the  north  part  of  the  county,  the  wells  are  12  to  18  feet  deep,  with 
weak  veins  of  water.  A  well  on  Eock  creek  prairie  was  dug  39  feet  and 
jilenty  of  water  obtained. 

One  mile  south  of  Yandalia  a  well  was  dug  30  feet,  mostly  through 
sand  with  some  clay  at  the  top,  and  plenty  of  water  procured.  On  a . 
hill,  at  an  elevation  of  about  forty  feet  above,  another  well  was  dug 
60  feet  deep,  through  similar  materia],  with  no  water;  near  the  latter, 
another  was  dug  65  feet  deep,  mostly  passing  through  sand,  to  water. 
A  half  mile  north  is  another  well,  30  feet  deep,  through  clay  and  sand, 
with  plenty  ot  water. 

Antiquities. — ^There  are  a  good  many  ancient  mounds  of  human  con- 
struction in  this  county;  a  few  near  Yandalia,  some  on  Hurricane 
creek,  and  some  near  Ramsey.  But  few  of  them  have  been  opened.  I 
obtained  only  a  few  flint  arrowheads  and  a  stone  hatchet  made  of  sienite, 
and  picked  up  a  few  broken  fragments  of  pottery  near  the  site  of  a 
mound  that  had  been  opened. 

A  particular  examination  of  these  mounds  might  develop  some  inter- 
esting relics. 

In  conclusion  I  would  state  that  I  am  under  many  obligations  to  Mr. 
Tevis  Gbeathouse,  of  Yandalia,  for  assistance  in  furnishing  maps, 
and  am  also  particularly  indebted  to  Dr.  G.  W.  Bassett,  of  the  same 
place,  for  assistance  in  making  collections,  in  getting  information,  and 
for  spending  several  days  in  assisting  me. 


Note. — Since  the  foregoing  report  was  made  by  Mr.  Bboadhead,  a 
shaft  was  sunk  at  Yandalia  to  the  depth  of  377  feet  3  inches,  and  a  bor- 
ing from  the  bottom  of  the  shaft  to  a  total  depth  of  about  574  feet. 

The  following  section  of  this  shaft  and  boring  was  furnished  by  Dr. 
G.  W.  Bassett,  of  Yandalia : 

Ft   In.  Total. 
No.    1.    Soil  and  yellow- olfty,  sand,  gravel,  bowlder  olays  and  qaloksand  (drift)    M     6 

Ko.  9.  Hard  saDdstone .■ 1  3  ttS  6 

No.  3.  Dark,  sandy,  clay  ahale 6  3  101  11 

Ko.  4.  Clay  shale 4  3  106  9 

No.  5  Blaokshale lO  8  116  4 

No.  6.  Dark  gray  shale 7  4  123  8 

No.  7  Coal,No.lO lO  124  G 

No.  8.  rircclay 8  9  13.1  3 

No.  9.  Hard  gray  shale,  with  iron  nodules 17  150  3 
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Ft.  In.  Total. 

No.  10.  Hard  fcray  aanilstoiie 7  11  158    9 

No.  11.  BitamlnouB  shale 7  10  160 

No.  12.  Claysbale 5  •  171    6 

No.  13  Dark,  s^ray,  saudy  shaU 16  3  187    8 

No.  14.  Fire-clay 4  188 

No.  15  Hai-d  gray,  sandy  shale. 9  5  197    5 

No.  10.  Dark  gray  shale 11  3  908    7 

No.  17.  Lime  couglomorate 3  911 

No.  18.  Clay  shale 2  8  313    8 

No.  19.  Shale 3  216    8 

No.  20.  Bituminoas  limestone  with  Pintia  j>«r-a<niCa,  etc 2  218    8 

No.  31.  Fire-clay 5  223    8 

No.  92.  Clayshale 4  227    8 

No.  23.  Dark  clay  shale  with  J.vio.  rectitoteraritM 38  9  965  10 

No.  24.  Bituminous  shale 1  5  267    5 

No.  25.  Limestone,  CarlioTille  and  Shoal  oreek  bed 4  3  271    8 

No.  26.  Gray  shale 97  6  299    2 

No    37.  Bituminous  shale 1  2  300    4 

No.  28.  CoalNo.  9 6  300  10 

No.  20.  Bituminous  shale 3  301    1 

No!  30.  Gray  shale 1  8  303    9 

No.  31.  Gray  sandstone 1  303    9 

No.  32.  Grayshale 91  7  335    4 

No.  33.  CoalNo.  8 9  326    1 

No.  34.  Fireclay 1  327    1 

No.  35.  Bituminous  shale 1  6  338    7 

No.  36.  Sandstone 3  7  333    3 

No.  37.  Sandy  shale '. 13  345    3 

No.  38.  Dark  gray  shale  with  bands  of  iron  ore 7  3  352    9 

No.  39.  Bituminous  shale  with  fossil  shells  an<i  ferns 2  6  355  11 

No.  40.  Coal 1  356 

No.  41.  Clay  with  iron  stone  concretions 0  3  365    3 

No.  42.  Sandstone  with  fossil  ferns 9  2  374    5 

No.  43.  Sandy  shale  with  day  parting 9  10  377   3 

BoUomof  ffAii^t— boring  as  follows : 

No.  44  Sandstone HI  488    3 

No.  45.  Limestone 9  490    3 

No.  46.  CUyshale 9  10  500    1 

No.  47.  Gray  sandstone 5  7  505    8 

No.  48.  Shale 8  10  514    6 

No.  49.  Clayshale .'"..    6  520    6 

No.  50.  Bituminous  shale 5  6  53f 

No.  51.  Dark  gray  shale 5  3  531    9 

No.  52.  Clay  shale'with  lime  nodules 12  543    2 

No.  53.  Bituminous  shale 1  544    9 

No.  54.  Grayshale 5  11  550    1 

No.  55.  Blue  day  shale 4  554    1 

No.  56.  Gray  clay  shale - 12  3  566    4 

No    57.  Limestone 10  567    2 

No.  58.  Bituminous  sUto  and  coal 6  567    8 

No.  50.  Fire-clay 6  573    8 

No.  60.  Limestone 8  574    4 

This  shaft  and  boring  reaches  a  depth  of  574  feet  without  finding  a 
workable  coal.  The  shaft  at  Gentralia  was  sunk  to  the  depth  of  57G  feet, 
at  which  depth  a  seam  of  coal  7  feet  in  thickness  was  found.  This  coal 
is  373  feet  below  the  Carlinville  limestone  in  that  shaft,  and  if  the  strata 
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retain  the  same  thickness  at  Yandalia,  their  boring  terminated  80  feet 
above  the  Centralia  coal  seam.  It  seems  from  these  shafts  and  borings 
that  there  is  a  very  decided  increase  in  the  thickness  of  the  strata  asso- 
ciated with  the  lower  coals  in  the  central  portion  of  the  State,  and  that 
they  will  be^fonnd  at  a  greater  depth  here  than  at  points  nearer  the 
borders  of  the  coal  field.  The  parties  interested  in  the  matter  at  Van- 
dalia  should  prosecute  their  boring  at  least  to  the  horizon  of  the  coal 
seam  at  Centralia,  to  determinci  if  possible^  whether  that  coal  extends 
into  Fayette  county. 

A.  H.  W. 
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the  prairie.    Near  Hillsboro  the  growth  is  principally  black  oak  with 
some  white  oak,  hickory,  sassafras  and  hazel. 

Near  Walshville  and  Lake  Fork  the  country  is  gently  undulating, 
with  a  growth  principally  of  plum,  black  walnut,  honey  locust,  wild 
cherry  and  grape  vines.  Wild  vines  loaded  with  grapes  were  observed 
nearly  everywhere  in  the  woods,  proving  the  soil  to  be  naturally  well 
adapted  to  the  gi-ape. 

Post  oak  flats  occur  near  West  Fork  as  far  up  as  T.  10  N. 

Sugar  trees  are  occasionally  found  along  the  Middle  and  West  Forks, 
and  some  extensive  groves  are  found  on  the  bottoms  of  main  Shoal 
creek. 

The  following  comprises  a  list  of  such  trees  and  shrubs  as  were 
observed  occurring  in  this  county :  crab  apple,  ash,  prickly  ash,  red 
birch,  bladder  nut,  buckeye,  box  elder,  button  bush,  bitter  sweet,  black- 
berry, coflftlberry,  choke  cherry,  common  cherry,  coffee  tree,  comtis^  (2 
species),  cottonwood,  Cleniatk  Virginiana,  elder,  grape,  (4  or  5  species,) 
gooseberry,  black  haw,  hackberry,  honey  locust,  hop  tree^  hazel,  shell- 
bark  and  thick  shellbark  hickory,  pig  nut  hickory,  black  hickory  and 
common  hickory,  iron  wood,  linden,  white  maple,  sugar  tree,  red  mul- 
berry, pa-paw,  persimmon,  plum,  black,  red,  white,  post,  laurel,  pin, 
chestnut,  blackjack,  bur  and  swamp  white  oak,  red  and  American  elm, 
red  bud,  raspberry,  rose,  red  root,  poison  oak,  sassafras,  service  berry 
sarsaparilla,  sumach,  trumpet  creeper,  Virginia  creeper,  willow,  (sev- 
eral species,)  and  black  and  white  walnut. 

Geological  Formations. 

Washings  in  the  road  at  Walshville  show  8  feet  of  brownish  buff  clay 
with  but  few  pebbles.  Along  the  various  streams  are  occasional  expo- 
sures of  sand  and  pebbles  with  some  beds  of  brownish-yellow  clay. 
Five  miles  northeast  of  Litchfield,  45  feet  of  drift  is  exposed,  the  lower 
part  a  compact  bed  of  dark  clay,  with  some  sand  and  pebbles.  In 
sec.  8,  T.  8  N.,  B.  3  W.,  the  following  description  was  given  me  of  the 
various  clays  passed  through  in  well  digging  : 

1. — Soil.  2. — ^Yellow  clay  or  hardpan ;  at  24  feet  reached  a  3  foot  bed 
of  sand,  then  soft  moist  clay. 

Seventy-five  yards  from  this  another  well  was  dug,  showing  in  the 
upper  part  brownish-yellow  clay  at  20  feet,  and  at  38  feet  was  a  2  foot 
bed  of  sand,  and  at  42  feet,  specimens  of  wood. 

On  the  head  waters  of  Eamsey  there  are  many  springs  slightly 
chalbyeate,  and  some  containing  sulphate  of  iron,  issuing  from  beds  of 
drift  sand  and  pebbles. 
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A  quarter  of  a  mile  np  stream  the  limeatone  appears  in  a  regular 
layer,  stretcbiug  across  tlie  bed  of  a  small  branch. 

Three  miles  up  stream  man}'  fossils  were  collected,  weathered  otit 
of  the  shale  beds  in  a  fine  state  of  preservation,  including  beautiful 
specimens  of  Pleurotomaria  8pk(€nilata,  P.  tdbulata,  Orthocerm^  Macro- 
cheilus  paludinaformis  and  one  like  the  3f.  pnmigenius^  but  with  body 
whorl  and  spire  more  elongated;  Ooniatitea  globuh8U8^  Dellerophon  cur- 
bonariu8^  Leda  hella  striataj  Ifuonla  Ventricosa,  Astartella  vera^  Conularia, 
Leda  Ovceni^  Euomphalus  subrugosuSj  and  Polyphemopsis  per-actda.  These 
Bbales  contain  round  and  oblong  clay  and  ironstone  concretions. 

In  sec.  28,  T.  10  N.,  R.  3  W.,  a  few  fossils  were  obtained  indicating 
the  presence  of  the  same  beds  as  those  last  named. 

The  upper  blue  limestone,  named  above,  undulates  along  East  Fork 
for  about  eight  miles,  and  I  regard  it  as  equivalent  to  No.  22  of  my 
general  section.  Nearsec.  30,  T.  8  N.,  II.  3  W.,  on  the  east  fork  of  Shoal 
creek,  there  crops  out  eight  feet  of  sandy  shale  and  sandstone.  Ou 
West  Fork,  at  the  bridge  on  the  Uillsboro  and  Walshville  road,  there  is 
a  bluff  of  35  feet  of  bluish-gray  sandy  shales,  with  a  thin  bed  showing 
markings  resembling  those  of  Fucoides  cauda  galli,  and  containing  one 
Bellerophon.  East  of  Litchfield,  at  the  creek  bluffs,  is  seen  30  feet  of 
sandy  shale,  and  below  that  10  feet  of  thick  bedded  sandstone  resting 
ou  limestone.  Four  miles  up  stream  this  sandstone  is  quite  ferru- 
ginous at  the  base  and  contains  many  remains  of  plants,  calamite8j 
sigillaricBj  etc.  One  mile  further  up  stream  there  was  observed  45  feet 
of  dark-ash  micaceous  sandy  shale.  On  Five-mile  creek,  in  sec.  26,  T.  10 
N.,  R.  5  W.,  there  is  12  feet  of  sandy  shales  with  a  thin  bed  of  partially 
carbonized  wood  containing  a  fossil  fern.  A  quarter  of  a  mile  up  the 
creek  there  is  an  exposure  of  16  feet  of  olive-drab  clay  shales  with  iron- 
stone nodules.  These  shales  are  evidently  continuations  of  the  same 
beds  and  make  the  total  thickness  of  No.  26  not  less  than  85  feet. 

No.  27  to  33  inclusive. — The  best  exposures  of  these  beds  are  on  Lake 
Fork  and  at  Litchfield.  The  section  on  Lake  Fork  at  the  Bond  county 
line,  near  McCracken's  coal,  is  as  follows: 

Ft.    In. 
1.    Driftslope SO 

8.  No.  ?7— Load  blue  limestone,  with  etinoid  stems  and  Athyrit  ntbtUita 8 

3.  No.28.— Coal 8 

4.  No.  89— Blue  clay  shales 10 

5.  No.  30— Shales  aud  shaly  limestone  abouudiug  in  fossils,  bat  many  are  much  crashed, 

including  8pir\fer  cameratus,  Productiu  punetattu,  F.  NabrtuceiuU,  Spiriferina  Kentuek' 
entii,  ITemipronite*  erasnu,  Produetut  PraUetiianiu,  AthyrU  tubtilita,  Terebratula  bovi- 
denn,  Myalina  ntb-quadrata,  a  Macroeheiltu,  a  Pl&urotomaria,  and  one  fish  tooth 4 

9.  No.  31— Ash  gray  limestone,  in  the  lower  part  there  is  from  one  to  one  and  a  half  feet 

of  dark  ash  colored  limestone  often  traversed  by  fine  lines  of  calc-spar;  fossils  not  abun- 
dant, contains  Productui  longUpinus 13 

7.  Bituminous  shale. 4 

8.  No.33-Coal  No.  11 17 
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Ft.    Id. 
Light  blue  limestone .\ 4       6 

Gray  limestone 4 

Black  shale  (probably  coal) 1 

Limestone  with  fossils il9       6 

Black  slate  and  coal 3 

Fireclay 3 

Clay  shale 1 

Limestone. 4 

Soft  slaty  sandstone 30 

Bine  shale '. 18 

Black  and  white  sandstone '. 4 

Black  slate  and  bituminous  limestone 2 

Coal  (No.  10.) 0       6 

Fire-clay 6 

Hard  and  soft  limebtone— dark-ash  oolor 12 

Soft  sandstone 6 

SUte '. 5 

Hard  black  and  white  sandstone 7 

Black  slate  and  coal 1 

Blue  and  red  sandstone. it 

Shaly  sandstone 38 

Blue  slate 10 

Black  slate  and  coal 1 

Fire-c!ay 6 

Soft  limestone  (Carllnville bed?) 5 

Sandstone 18 

Coal  impure— No.  9 ". 0       4 

Sandstone 23 

Bituminous  shale 1 

Coal— No.  81 0       4 

Blue  shale 3 

Limestone 0       G 

Shale 21 

Shale  with  numerous  iron  bands 4-2       8 

Black  siate 4       ti 

Shale. 1 

Limestone— hard '. '..  3 

Shale  and  iron  bands 8       6 

Limestone— solid ...*. 4       6 

Shale 2 

Nodular  limestone 1       6 

Shale  with  nodules  of  black  limestone 4 

Black  shale  with  fossil  shells 12 

Fire-clay 3 

Gray  shale 19 

Coal 3 

Fire-clay 1       6 

Nodular  limestone 4 

Shale  and  sandstone,  about 40 

Coal 1       e 

Sandstone  and  soma  shale 45 

Coal,  with  shaly  parting,  No  f 5 

Building  Bock. — On  East  Fork,  about  sec.  26,  T.  8  N.,  E.  3  W.,  there 
is  a  tolerably  good  bed  of  hard  bluish  Umestone.  Ou  Bocky  Branch, 
east  of  Litchfield,  there  are  extensive  quarries  of  pretty  good  limestone, 
the  beds  are  rather  irregular,  but  the  rock  is  very  extensively  used  for 
ordinary  stone  work  and  makes  very  good  lime.  North  of  the  railroad, 
on  the  West  Fork,  there  are  several  outcrops  of  a  brown  and  gray  lime- 
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OHEISTIAN  COUNTY. 

This  county  is  located  near  the  center  of  the  State,  is  regular  in  out- 
line excepting  the  northern  boundary,  is  twenty-one  miles  in  width  from 
east  to  west,  and  thirty-two  in  greatest  length  from  north  to  south,  and 
is  bounded  on  the  north  by  Macon  and  Sangamon,  on  the  east  by  Macon 
and  Shelby,  on  the  south  by  Shelby  and  Montgomery,  and  on  the  west 
by  Montgomery  and  Sangamon  counties.  Its  superficial  area  is  about 
nineteen  and  a  half  townships  or  seven  hundred  and  two  square  miles. 

General  Features,  Soil,  Timber j  etc. 

On  the  north  it  is  drained  by  the  Sangamon  river,  and  the  central, 
southern  and  western  parts  of  the  county  are  watered  by  the  South 
Fork  of  Sangamon  and  its  tributaries,  Bear,  Locust  Fork,  Prairie  Fork 
and  Flat  creeks.  The  smaller  streams  sometimes  are  nearly  dry,  but 
the  two  main  forks  of  Sangamon  generally  flow  the  year  round.  The 
South  Fork  is  rather  a  sluggish  stream,  with  muddy  banks,  but  occa- 
sionally, as  at  Taylorville,  the  water  is  clear  and  fresh,  indicative  of 
latent  springs. 

The  topographical  features  of  this  county  do  not  vary  much  in  differ- 
ent localities.  The  prairies  in  the  southeast  are  rolling,  often  rising 
into  mounds.  In  every  other  part  of  the  county  they  are  flat  or  very 
gently  undulating.  Near  the  streams  the  slopes  are  often  very  gentle. 
In  the  southern  half  of  the  county  we  very  rarely  find  a  bluff  twenty- 
five  feet  high,  and  in  passing  down  the  South  Fork  no  broken  nor  hilly 
land  is  seen  until  we  get  below  Taylorville.  Four  miles  north-west  of 
Taylorville  the  country  is  rather  hilly,  the  hills  about  sixty  feet  high, 
but  not  often  too  steep  to  admit  of  cultivation.  A  few  miles  further 
down,  there  is  a  gradual  descent  from  the  prairie  to  the  river,  the  bluffs 
of  which  are  about  twenty  feet  high.  In  the  northeast  the  slopes  are 
often  so  gentle  as  to  render  it  impossible  to  trace  a  line  between  the 
upland  and  lowland. 
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Aloug  tbe  SaDgamon  river  and  adjacent  bills  there  is  a  good  supply 
of  very  good  timber,  consisting  of  white  oak,  bur  oak,  black  walnut, 
red  oak,  elm  and  linden. 

Out  on  the  prairies  the  farmers  have  planted  many  hedges  of  Osago 
orange,  and  they  seem  to  thrive  very  well.  Near  Eosemond  I  noticed 
a  thrifty  berberry  hedge. 

Craps, — This  is  an  excellent  corn  producing  county,  generally  avera- 
ging forty  to  fifty  bushels  per  acre,  and  often  sixty  to  seventy-five  can 
be  raised.  Fall  wheat  gives  a  fine  return  to  the  farmer,  but  requires 
the  ground  to  be  well  broken  and  grain  put  in  with  a  drill.  It  will 
average  fifteen  bushels  and  often  reach  twenty-eight  to  thirty-two  per 
acre.  As  yet  there  have  not  been  many  orchards  planted,  but  the 
api)le  crop  is  generally  sure  and  the  peach  trees  often  bear  two  years  in 
succession.  Where  the  prairies  are  grazed  down  blue  grass  naturally 
springs  up  and  soon  afl:brds  excellent  grazing. 

Tbe  Geological  Formations  of  this  county  include  the  Quaternary  and 
the  Coal  Measures. 

Q  tiaternary . 

Under  this  head  were  recognized  the  alluvium,  loess  and  drift  The 
alluvium  includes  the  soil  and  recent  deposits  from  the  streams,  and  the 
black  clays  of  the  wide  rich  Sangamon  bottoms  are  good  examples  of 
alluvium.  On  Musquito  creek  the  exposures  along  the  banks  show  as 
much  as  six  feet  of  dark  rich  loam.  On  the  south  fork  of  the  Sanga- 
mon the  black  loam  is  often  ten  feet  or  more  in  depth. 

The  loess  is  but  partially  developed,  and  is  scarcely  recognized  as 
separate  from  the  drift. 

East  of  Taylorville  the  washings  in  ravines  exhibit  about  ten  feet  of 
buff'  and  brown  clays  and  sand  which  may  be  referred  to  the  loess ; 
and  in  digging  wells,  about  ten  to  fifteen  feet  of  similar  clay  is  passed 
through,  reaching  beds  of  sand  and  gravel,  in  which  good  streams  of 
water  are  generally  found.  Sand  beds  are  often  reached  within  eight 
feet  of  the  surface.  The  well  at  the  hotel  in  Taylorville  is  thirty-eight 
feet  deep,  passing  through  eight  feet  of  dark  and  light  clay ;  then  sand, 
gravel  and  clay  to  the  bottom.  Good  streams  of  pure  and  pleasant 
tasting  water  are  generally  reached  at  a  depth  of  from  twelve  to  sixteen 
feet  on  the  prairies,  sometimes  as  much  as  twenty  feet,  and  very  rarely 
they  have  to  dig  deeper;  but  in  the  timber  wells  have  to  be  dug  deeper, 
often  twenty  to  thirty-five  feet. 

BlufiB  of  well  marked  drift  deposits  are  often  seen  along  the  streams, 
and  consist  of  brown  sand  with  rounded  pebbles  and  bowlders,  and 
brownish-yellow  and  blue  clay. 
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On  Prairie  Fork  of  Bear  creek,  ten  miles  south  of  Taylorville,  the 
washings  on  the  hillsides  exhibit  at  the  top  soft  brown  clay,  and  below 
clay  with  many  small  rounded  pebbles.  On  the  North  Fork  of  the 
Sangamon,  one  mile  west  of  the  east  county  line,  the  river  bluff  is  fifty 
feet  high,  the  upper  portion  of  blue  and  dark-brown  clay  with  sand  and 
pebbles;  below  there  is  a  loose  mass  of  sand  and  pebbles,  sometimes 
cemented  into  a  rough  sandy  conglomerate,  at  times  sufficiently  firm 
and  regular  to  make  rough  walls.  Below  this  there  is  a  dark  colored 
bed  of  finely  comminuted  sand  and  clay.  Two  miles  further  down 
stream  there  is  a  low  bluff'  of  dark  drift  clay  with  pebbles  and  small 
bowlders  at  the  bottom  and  brown  clay  at  the  top  At  this  place  I 
observed  a  quantity  of  bituminous  shale,  a  little  coal  and  some  frag- 
ments of  limestone,  all  associated  with  the  drift. 

The  drift  bowlders  in  this  county  are  generally  small,  and  their  char- 
acter and  composition  various.  Among  them  may  be  found  greenstone, 
quartzite^  granite,  slenite,  epidote  rock,  corals  from  the  Devonian  and 
limestone  from  the  Silurian,  but  no  peculiar  drift  fossils. 

At  Pana,  tbe  I.  C.  B.  E.,  passing  through  a  mound,  exhibits  the  follow- 
ing section : 

Ft    In. 

1.  Soil  and  sabeoU 18 

2.  Ash-brown  clay 8 

3.  Brown  clay  and  small  rounde<l  pebbles 15 

This  section  is  similar  to  what  may  be  found  in  all  the  mounds  of  this 

m 

part  of  the  State. 

Co  a  I    Me  asures . 

This  formation  as  seen  in  this  county'  embraces  a  thickness  of  about 
230  feet,  in  which  are  visible  two  coal  seams,  only  one  of  which  is  of 
workable  thickness.  These  measures  underlay  the  whole  of  the  county, 
although  there  are  no  outcrops  in  the  south-west',  nor  do  we  find  any  in 
the  north-east  quarter  of  the  county,  they  being  restricted  to  a  small 
district  south  of  Pana,  to  Locust  Fork,  to  South  Fork  for  ten  miles  up 
the  stream  from  the  west  county  line ;  on  North  Fork  for  three  miles 
irom  the  west  line  of  the  county,  and  one  other  outcrop  between  the 
forks.  The  deep  drift  deposits  cover  the  rocks  in  other  places.  These 
rocks  belong  to  the  upper  Coal  Measures,  and  their  position  in  my  upper 
Coal  Measure  section  is  from  No.  12  to  No.  32  inclusive. 

The  highest  rocks  (geologically  speaking)  are  the  beds  south  of  Pana 
at  or  near  White's  coal  bank,  of  which  the  following  is  a  section  : 

Ft.        In. 

1.  Biiftof  clay,  pebbles,  etc 23 

2.  Clay  sbale 10 

3.  Bine  and  bitamlnous  shale,  part  quite  calcareous,  passing  into  a  dark  colored  lime- 


atone. 


•1 
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Ft.       Tn. 

4.  Bituminous  colli  (No.  14) l6to2a 

5.  Firo  clay 5 

6.  Rough  looking  hard  gray  sandstone,  sometitnes  in  thin  even  beds,  No.  40  of  the  sec- 

tion   4 

7.  Sandj'  shales,  with  iron  stone  concretions 15 

There  is  here  a  regular  southerly  dip  at  the  rate  of  thirty  feet  to  the 
mile,  extending  from  Pana  for  four  miles  south.  It  is  probable  that 
near  or  uorth  of  Pana  the  rocks  are  horizontal  and  soon  dip  north-west- 
wardly,  which  they  evidently  do  ten  miles  north-westof  Pana,  although 
the  dip  is  slight. 

The  next  rocks  in  descending  order  crop  out  on  Locust  Fork  on  sec. 
2,  T.  11  K,  K.  1  W.,  and  just  uorth.  They  belong  near  No.  21  of  the 
section,  and  appear  thus  : 

Ft. 
1.    Dark  bine,  clay  shales,  with  some  regular  layers  of  lenticnlar  concretions  of  iron  stone  and 

occasional  strata  of  brown  ferruginous  shales,  containing  remains  of  fo-iHiU,  including  Prod. 

longiMpinuM,  IMlerophon,  Oriiwid  stems,  etc.,  part  exposed,  remainder  in  shaft—total 31 

9.     Ash  gray  limestone,  weathers  drab,  has  butfslialy  partings,  aboundii  in  Prod.  eotttatu9,  P.  longU- 

pinxu,  Athyri^t  irubtUita;  also  contains  Prod.  Xebratcenui.  ftp.  eameratm.  Prod.  Pratfrniantu,  a 

fish  tooth  and  one  specimen  each  of  SyntriUuina  ?umiplieata  and  AUoritma  ntbcuiuata  were 

obtained  fi-om  it. 

I  regard  the  rocks  of  the  above  section  equivalent  to  the  Ramsey 
creek  Fayette  county  beds.  The  limestone  (No.  2)  contains  the  fossils 
of  the  Syntrilatfma  limestone  of  Ramsey  creek,  although  but  one  8i)eci- 
men  of  that  fossil  was  found.  The  lithological  character,  thickness  and 
fossils  are  the  same  as  beds  found  on  Beck's  creek,  Fayette  county,  and 
the  overlaying  shales  (No.  1)  are  similar  to  corresponding  beds  at  the 
railroad  bridge  on  Ramsey  creek.  Down  the  creek  three  miles  there 
appears  in  the  creek  four  feet  of  lead- blue  argillaceous  limestone,  equiv^- 
alent  to  No.  22  of  the  section.  The  upper  beds  are  shaly,  the  lower 
part  a  firm,  even,  thick  bed  of  subcrystalline  fine  grained  deep-blue 
limestone,  having  a  conchoidal  fracture.  The  upper  shaly  part  is  tra- 
versed by  fucoidal  mai kings  and  contains  many  fossils,  mostly  Prod, 
Prattenianvs,  P.  Nebraseetms  and  Sj)*  cameratus;  but  fragments  of  a 
NautiiuA  and  Bryozoa  were  also  found  here. 

A  mile  further  down  stream  rocks  near  No.  25  crop  out  in  the  bank 
of  the  creek,  of  which  the  following  is  a  section: 

Feet. 

1.    Soft,  yellow,  ochrey,  caletireous  shales ^ 

8.     Dark  olive  claj' shales  2 

3     Deep  blue  fucoidal  sandstone  and  sandyshale 11 

4.    Bituminous  shales f 

Fossils  found  in  Nos.  1  and  2  were  Pletirotomaria  sphwndata,  Sinrifer 
cameratusy  Sp.  planocotivexus,  Productus  longispinus^  P.  Pratteniamis^ 
OrtldH  earbonariaj  Betzia  pvnctulifera^  Lophophyllum  proUfaum^  Macro- 
cheilus,  (huiall  sj).),  BeUerophon,  crinoid  stems,  and  one  line  specimen  of 
PUurotomaria  Uibulata. 
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The  next  in  descending  order  is  12  feet  of  sandstone  (No.  26),  seen  on 
South  Fork,  five  miles  below  Taylorville.  The  upper  part  is  shaly, 
the  lower  beds  thick,  hard  and  gray,  and  a  softer  brown  with  dark 
8]>ecl<s;  contains  remains  of  Calamites^  Sigillaria^  and  other  coal  plants. 

Ko8.  27,  28  and  29.— In  sec.  29,  T.  14  N.,  R.  3  W.,  a  quarter  of  a  mile 
above  Greenwood's  mill,  I  observed  at  the  top— 

Ft.    In. 

Kedtliales 1 

Dark  olive  calcareons  shales,  containing  Athyria  »ui>tUila.  a  small  MacroehtUut^  Kucula  ventri- 

eosa,  and  orinoid  stems. S| 

Coal,  No.  12. 10 

Slope  to  limestone  No.  30  of  general  section 3 

Three  miles  abova  Ealstou's  bridge,  on  the  South  Fork  of  the  San- 
gamon, observed  Nos.  30  and  31,  as  follows : 

Ft.    In. 

1 .    Ash-gray,  compact  limestone,  showing  facets  of  oalc-spar,  rwy  few  fossils. 8 

S.    Shales,  with  nod  ales  of  buflf  limestone  aboanding  in  fossils,  Prpducttu  eottatut,  Produetut 
longitpinu*^  Spirifer  camercUut,  Sptri/erina  Kentuckensia,  Athyrig  tubtUita^  OhtmtUi 
variolataf  CHrudd Bternn,  Fistulipora  Bsad  Synodadia  binerialit *..  3 

At  Balston's  quarry,  in  sec.  3,  T.  13  N.,  R.  3  W.,  we  have- 
Feet. 

1.  SlopefrOm  topof  hill , 90 

2.  Gray  limestone,  fossils  are  Produetua  eoatatut,  P.  punttattu,  Spir\fer  eanuralut,  Spiri/erin 

Kentuekentit,  Hemipronitea  crcuttu 1 

3.  Like  the  last,  but  more  shelly,  fossils  abont  the  same. 1 

4.  Green  shales 1 

5.  Brown  shales,  with  nodules  of  limestone;  abonnds  in  Athyris  iubtUita,  Orinoid  stems  and 

plates,  LophophyUum  prolifarum,  8p,  eamerahu 1 

9.    Gray  or  drab  limestone,  but  few  fossils;  those  seen  were  Athyris  aubtiUta,  Produetua  longi- 

apinua,  P.  Pratteniantu  aaid  LophopyUum  proii^erum 0 

Part  of  the  same  at  Greenwood's  mills,  as  follows : 

Ft. 

1.    Clay  and  sandy  allavium ..    i 

S.    Clay,  with  nodules  of  brown  limestone,  containing  OhceitUay  FiahUipora,  Athyria  aubtUita, 

Produetua  Nebraaeenaia^  P.  eoatatua,  P  Prattenianua^  P.  punetatua 8 

S.  Gray  or  brown  and  buff  limestone ;  contains  Produetua  longiapinua,  P.  Prattenniantu,  P.  pune- 
tatua, P.  coatatua,  P.  N^fraaeenaia,  8p.  eameratua^  Hemipronitea  eraaaua,  Athyria  auhtUita 
a^d  LophophyUum  proliferum IS 

4.    Bltuminons  shale  (No.  32)  insight * 2 

At  North  Fork  mills,  on  the  North  Sangamon  river,  in  sec.  13,  T.  16 
N.,  E.  3  W.,  we  have — 

Ft. 

1.  Slope,  olay  and  sand— drift 50 

2.  limestone,  upper  part  gray  and  nodular,  lower  part  more  firmly  bedded,  soon  weathers 

brown ;  fossils :   Produetua  Umgiapinua.   P.  eostatua,  P.  Prattenianua,   P.  N^raaeenaia, 

Athyria  aubtUita^  Spirifer  eameratua^  Himipronilea  eraaaua 8 

3.  Clay  shales,  contains  a  (Mmnd  allied  to  PoeerioeriniM  ft«mi«pA«rieu« 2| 

4.  Limestone  weathering  brown 4 

Three  miles  down  stream,  near  the  west  coanty  line,  the  lower  part 
of  the  last  section  appears  7  feet  thick,  with  brown  shaly  partings  be- 
tween the  beds,  which  abonnd  in  Athyris  aubtilita;  the  other  fossils  are 
P,  costatuSj  P.  Ifebrascensis^  F.  Frattenianus  and  Lophophyllum  pro- 
liferum. 

-22 
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The  limestones  above  described  (Nos.  30  and  31)  correspond  to  similar 
beds  at  Litchfield  and  on  *Lake  Fork  in  Montgomery  coanty. 


Economical    Geology. 

Coal. — South  of  Pana  coal  has  been  taken  out  at  several  places  along 
the  head  waters  of  Goal  creek;  but  at  the  time  of  my  visit  the  only 
place  worked  was  White's  bank^  on  sec.  34,  T.  11  N.,  B.  1  E.  -  The  seam 
here  is  about  22  inches  thick,  of  good  quality,  and  obtained  by  drifting 
into  the  hill  side  at  an  elevation  of  about  30  feet  above  the  level  of  the 
creek.  The  position  of  this  coal  in  the  geological  series  is  about  420 
feet  above  coal  ITo.  7,  and  corresponds  to  No.  14,  counting  from  lowest 
coal  upwards,  and  is  numbered  17  in  my  general  section  of  this  and 
adjoining  counties.  A  ten-inch  seam  crops  out  a  quarter  of  a  mile  up 
stream  from  Greenwood's  mill,  but  the  coal  is  of  poor  quality.  Beneath 
the  limestone  at  Greenwood's  mill,  and  a  little  below  low  water,  a  17 
inch  seam  ought  to  be  found ;  the  same  bed  also  probably  exists  be- 
neath the  limestone  at  North  Fork  mills,  probably  six  feet  below  ](»w 
water.    This  coal  is  probably  about  365  feet  above  coal  No.  7. 

Building  material, — South  of  Pana  Mr.  Burke  has  a  quarry  of  linrd 
gray  sandstone,  which  appears  to  be  very  durable.  At  Mr.  Wjiltih- 
er'a,  six  ii«iIesnorthwest  of  Pana,  on  Locust  Fork,  there  is  four  fet't  of 
ash-gray  limestone,  weathering  bluish-drab.  The  beds  are  rather  iliiii, 
but  the  rock  is  of  good  quality.  On  Jas.  P.  Durban's  land,  two  niiles 
north-west  of  Walcher's,  there  is  a  very  good  quarry  of  deep  blue 
limestone ;  the  lower  bed,  if  properly  quarried,  would  make  a  pretty 
and  durable  building  stone. 

Balston's  and  Greenwood's  quarries,  on  the  South  Fork  of  Sangamon, 
each  contain  several  good  beds  of  building  stone,  and  make  excellent 
lime.  There  are  similar  quarries  at  the  North  Fork  mills,  and  three 
miles  west. 

The  lower  two  feet  at  Stokes'  quarry,  in  sec.  16,  T.  14  N.,  E.  3  W., 
would  probably  make  a  pretty  marble ;  it  is  a  fine-grained,  even-textured, 
dove-colored  limestone,  with  many  lines  and  specs  of  calc-spar. 


*N0TB.— I  alto  believe  them  equivalent  to  Kos.  163  to  166  of  my  Missoari  river  BeoUon,  published 
In  VoL  S,  No.  S,  Trans.  St  Louis  Aoad.  Soi.,  St.  Louis,  1866.  The  limestouM  of  the  North  and  South 
Fork  of  Sangamon  olosely  resemble,  both  in  lithologieal  appearance  and  foesilSr  beds  In  the  northern 
part  of  Cass  county,  and  those  near  Bandolph,  in  Clay  county.  Hissonii 
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SHELBY  COUNTY. 

Shelby  county  is  bounded  on  the  north  by  Christian,  Macon  and 
Moaltrie,  on  the  east  by  Moaltrie,  Coles  and  Cumberland)  on  the  south 
by  Effingham  and  Fayette,  and  on  the  west  by  Montgomery  and  Chris- 
tian. It  embraces  an  area  of  about  755  square  miles,  about  two-thirds 
of  which  is  prairie  land.  Its  surface  is  agreeably  diversified  by  mounds, 
hills,  valleys  and  plains. 

Streams. — ^The  principal  streams  are  the  Little  Wabash  river  in  the 
southeast,  and  the  Kaskaskia  and  its  tributaries  in  the  central  and 
western  portions  of  the  county. 

Topography. — The  hills  skirting  the  "Okaw''  or  Kaskaskia  river  are 
generally  60  to  70  feet  high,  but  4  miles  north  east  of  Shelbyville  they 
attain  a  hight  of  130  feet.  For  the  distance  of  a  half  mile  to  a  mile 
from  the  river  the  country  is  somewhat  broken.  The  growth  on  the^e 
hills  consists  for  the  most  part  of  white  oak  with  some  black  oak  and 
hickory. .  The  bottoms  vary  in  width  from  a  quarter  of  a  mile  in  tlie 
northern  to  three-quarters  in  the  southern  part,  and  are  generally  from 
14  to  16  feet  above  the  ordinary  stage  of  water  in  the  rivers,  with  some- 
times a  second  bottom  a  few  feet  higher.  During  wet  seasons  the  river 
often  extends  over  the  first  bottom  several  feet  in  depth.  Near  the 
margin  of  the  stream  are  found  birch  and  willows,  on  the  lower  bottoms 
elm,  maple  and  sycamore,  and  on  the  higher  bottoms  sometimes  sngnr 
tree  and  bur  oak.  Other  trees  occurring  here  are  ash,  pin  oak,  cofiVe 
tree  and  honey  locust.  Where  the  bottoms  are  low  and  the  soil  v^vj 
sandy  mixed  with  river  drift,  Vemonia  fa^dculata  is  the  most  abundant 
plant. 

The  south-east  portion  of  the  county  is  flat,  between  the  streams. 
The  timbered  part  of  townships  9  and  10  consists  mostly  of  flat  post 
oak  ridges,  with  thin  light  ash  soil  changing  locally  to  better  land 
with  an  abundant  growth  of  hickory ;  and  at  the  edge  of  the  prairie 
pin  oak  and  laurel  oak,  with  hazel  undergrowth.  Along  the  hillsides 
white  oak  predominates.  The  hills  near  Green  creek  attain  a  hight  of 
about  40  feet;  on  Little  Wabash  generally  25  to  30  feet     Passing 
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northwardly  alopg  the  west  fork  of  Little  Wabash,  the  change  from  low 
to  high  ground  is  very  gradual,  the  country  at  the  same  time  increasing 
in  fertility.  The  growth  in  the  south  part  of  township  11,  R.  6  E., 
consists  of  elm,  grape  vines,  wahoo,  laurel  oak,  black  haw,  arrow  wood, 
hazel,  and  honey  locust.  Farther  north  the  land  continues  rich,  with  a 
growth  principally  of  bur  oak,  shell  bark  hickory,  black  walnut,  chest- 
nut oak,  pignut  hickory,  sassafras,  red  bud,  ash  and  mulberry,  and  a 
carpet  of  pennyroyal  and  goosegrass.  Near  Windsor  the  surface  is 
either  flat  or  gently  undulating,  with  a  deep  rich  black  soiL  From  the 
high  ground  at  Windsor  there  is  an  exceedingly  easy  descent  towards 
Sand  creek.  At-theedgeof  the  timber  north-west  I  noticed  four  species 
of  Cratcegus^  also  laurel  oak,  elm,  pin  oak  and  .hickory",  and  the  surface 
of  the  ground  was  covered  with  pennyroyal.  On  Bichland  and  Brush 
creeks  the  hills  are  not  generally  very  high — about  50  feetnear  the  mouth 
of  Eichland,  becoming  lower  further  up  stream ;  its  bottoms  are  one- 
eighth  to  one-quarter  of  a  mile  wide  and  not  too  low  to  be  cultivated,  and 
have  a  growth  of  white  walnut,  elm,  black  walnut,  sycamore,  coffee  tree, 
bur  oak,  sassafras,  red  bud,  coral  berry,  and  raspberry.  From  the 
bluffs  the  ascent  is  gentle  to  white  oak  and  post  oak  flats  and  small 
prairies.  In  the  southern  part  of  the  county  on  the  west  side  of  the 
Kaskaskia  river,  broken  and  flat  ridges  extend  to  the  flat  prairies; 
towards  the  centre  of  the  county  these  gradually  rise  to  the  mounds. 

Between  Mitchel's  and  Beck's  creeks  there  are  a  series  of  mounds 
extending  from  the  southern  part  of  the  county  as  far  north  as  Mud 
creek.  Northwardly  near  Prairie  Bird  there  are  several  low  mounds. 
The  soil  on  the  highest  is  of  a  reddish  color,  sometimes  containing  a 
good  deal  of  gravel  and  sand.  The  high  timbered  mounds  near 
Williamsburg  have  on  them  a  good  growth  of  white  oak,  black  oak, 
shell  bark  and  common  hickory,  red  bud,  sassafras  and  hazel.  The 
mound  slopes  are  very  rich,  and  sustain  ^  growth  of  elm,  cherry,  wal- 
nut, hickory,  mulberry,  huckberry,  red  bud  and  hazel. 

Tbe  bottoms  of  Beck's  creek  are  one-quarter  of  a  mile  wide,  low  and 
flat,  with  mostly  pin  oak,  laurel  oak,  elm,  a«h,  hackberry,  buckeye, 
maple  and  sugar  trees ;  the  hills  are  low,  sloping  at  15°  to  20^,  and 
sustain  a  growth  of  white  oak,  black  oak,  shell  bark  hickory,  plum, 
hazel,  etc.  Near  the  edge  of  the  neighboring  prairie  the  surface  is  flat 
and  sometimes  swampy,  with  pin  oak  and  button  bush  [Cephalanthus 
occidentalu,) 

Robinson's  and  Mud  creeks  are  sluggish  streams  with  muddy  banks 
and  wide  bottoms  and  generally  low  hills,  the  highest  not  above  50 
feet  in  hight.  On  the  hills  the  timber  for  the  most  part  consists  of 
white  oak,  black  oak  and  occasionally  post  oak  and  black  jack  ;  some- 
times there  are  low  ridges  where  black  oak  and  black  hickory  prevails, 
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with  shell  bark  hickory,  white  oak,  sassafras  and  hazel,  and  locally  elm 
land.  Skirting  the  prairie  are  found  elm,  hackberry,  honey  locust, 
laurel  oak,  bla<:k  haw,  arrow  wood,  comus  and  hazel. 

From  Prairie  Bird  northwardly  there  is  gently  undulating  rich  land, 
and  occasionally  there  are  small  thickets  with  elm,  plum,  honey  locust 
and  hazel. 

Near  Flat  branch  there  is  some  gently  sloping  and  very  fertile  land 
with  a  growth  mostly -of  red  and  American  elm,  black  walnut,  shell 
bark  and  pignut  hickory,  mulberry,  bur  oak,  red  bud,  cornus^  hazel, 
buckeye,  red  oak,  prickly  ash  and  grape  vines.  There  are  occasional 
spots  with  a  luxuriant  growth  of  Impatiens  fulva  and  LpallidUj  indica- 
ting a  rich  moist  soil. 

The  prairie  in  the  northern  part  of  the  county  is  either  flat  or  very 
gently  undulating,  with  some  wet  or  swampy  depressions,  and  possesses 
a  rich  soil. 

The  river  bottoms  and  neighboring  hills  afford  an  abundant  supply  of 
good  timber/ 

Geological  Formations . 

The  formations  in  this  county  include  the  Quaternary  and  upper 
Goal  Measures. 

Quaternary. — ^A  well  on  Kaskaskia  bottoms,  2  miles  below  the  mouth 
of  Jordan's  creek,  presents :  1st,  soil  and  dark  clay — 5  feet  ^  2d,  sandy 
material  with  some  pebbles — 11  feet. 

The  hills  at  Shelbyville  exhibit  alK)ut  50  feet  of  sand  and  clay,  with 
many  rounded  pebbles  of  various  sizes,  including  mica  slate,  sienite  of 
various  colors,  granite  several  kinds,  including  graphic  granite,  quartz- 
ite,  greenstone,  chert,  etc.  At  an  old  well  3  miles  above  Shelbyville, 
a  drift  blufl'is  well  exposed.  At  this  place  the  sand  and  pebbles  have 
partially  united,  forming  disconnected  layers  of  rather  firmly  cemented 
conglomerate.  At  Lilly's  mill  there  is  a  brown  conglomerate  in  the 
drift  similar  to  that  above  named. 

On  the  Wabash  river  the  drift  is  only  partially  developed.  Below 
the  forks  I  observed  12  feet  of  chocolate  and  buff  colored  clays,  the 
lower  part  sandy,  with  a  few  small  pebbles.  Near  Williamsburg  the* 
washings  expose  a  reddish-brown  clay,  with  ror.uded  pebbles  on  the 
north  side  of  the  ridge.  A  well  was  dug  by  Mr.  Draper  on  J.  Gallagher's 
farm  72  feet  deep.  He  states  that  the  first  38  feet  was  through  clay  to 
sand,  then  a  muddy  sand,  with  occasional  leaves  and  sticks  and  one  log; 
from  52  to  72  feet  he  bored  to  stiff  clay. 
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Goal    Me  a  s  ur  e  s  . 

In  tbis  county  there  are  exposures  of  about  175  feet  of  upper  Coal 
Measures,  from  No.  1  to  No.  20,  in  which  are  included  about  two  work- 
able coals,  Nos.  14  and  15.  The  followiug  is  a  condensed  section  of  the 
various  beds : 

Ft.    In. 

1.  Shales  and  sandstone,  not  reoognised 

8.  Limestone,  doveoolored 4 

3.  Fireclay % 

A.  Shales  passing  into  sandstone 30 

5.  Limestone 0       4 

C.  Shalesattop,  ohanglng  to  argillaceous  limestone 55 

7.  Sandstone f 4  to  40 

8.  Shaly  bitaminons  limestone  and  bitaminons  shales ., 4  in.  to    4 

9.  Coal  No.  15 .' 18  in.  to    3 

10.  Firo-clay : 15  in.  to    5 

11.  Limestone 0  to    4 

18.  Shales  and  sandstone 15  to  30 

IJf.  Shales    

14.  Calcareoas  shales 4 

15.  Shales 

16.  Calcareous  and  bituminous  shales 2 

17.  Coal,  near  Paua IG  to  23 

18.  Firechiy 5 

19.  Sandy  limestone 5 

90.  Sandstone. 

No.  1  of  the  f^bove  section  was  not  recognized  in  this  county,  but 
occurs  ill  Moultrie.  No.  2,  five  miles  from  Windsor,  at  a  mill  on  Sand 
creek,  extends  quite  across  and  down  stream  for  200  feet.  Four  miles 
north-east  of  Shelby  ville,  on  and  near  the  river,  there  is  seen  4  to  4^ 
feet  of  limestone,  the  upper  one  foot  sometimes  shaly  and  fossiliferous, 
containing  Spirifer  cameratusj  Sp.  UneatuSj  Spiriferina  Kentuckeiisis^ 
Productus  punctatuSj  Atfiyris  suhtilitay  Hemipronites  crassus^  and  crinoid 
stems.  The  lower  part  is  of  a  gray  or  dove  color,  and  contains  few 
fossils.  In  the  same  neighborhood  we  find  just  beneath  the  fire-clay 
(No.  3)  20  feet  of  sandy  shales.  At  various  places  on  the  river  there  are 
beds  of  buff  sandstone,  making  the  entire  thickness  of  sandstone  and 
shales  (No.  4)  amount  to  30  feet.  No.  5  is  4  inches  of  tough  and  very 
coarse  dark-gray  limestone,  mottled  with  dove  colored  spots,  abounding 
in  fossils,  including  Myalina  auhquadraia^  Finna  per-acutaj  AHoris^na 
•subcuneata,  Prod.  Prattenianus^  NautilvLs  ooddentalis  and  Avioulopecten 
occidentals.  At  an  old  mill  on  the  Kaskaskia  river,  four  miles  above 
Shelby ville,  it  is  found  about  three  feet  above  low  water;  one  mile  up 
stream  it  is  seen  sticking  out  of  the  bank  at  about  the  same  distance 
above  the  water ;  at  the  latter  place  it  is  easily  recognized,  and  very 
good  fossils  can  be  procured ;  but  at  the  former  it  is  not  so  firm,  and  the 
fossils  are  almost  blended  with  the  rock  itself. 
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Below  the  last,  and  incladed  in  Nos.  6, 7  and  8  of  my  section,  there  is 
aboat  96  feet  of  sandy  and  argillaceons  shale,  sandstone  and  argillaceoas 
limestone,  with  calcareous  and  bitaminous  shale.  The  upper  part  con- 
sists principally  of  argillaceous  shale;  below,  the  beds  are  not  all 
persistent,  and  are  interchangeable.  The  argillaceous  shale  sometimes 
assumes  the  form  of  a  deep  blue  argillaceous  limestone.  It  crops  out 
near  Kaskaskia  river,  one  mile  above  the  month  of  Long  branch,  25  feet 
in  thickness,  with  15  feet  of  thin-bedded  sandstone  separating  it  from 
coal  Ko.  15.  Near  the  railroad  one  mile  west  of  Robinson's  creek  it  is 
30  feet  in  thickness.  Its  beds  are  very  irregular,  with  buff  shaly  part- 
ings. Its  fracture  is  smooth,  conchoidal,  the  thinner  beds  shaly,  and 
the  only  fossils  found  were  two  specimens  of  Chonetes  variolata  f 

The  sandstone  (No.  6)  is  also  changeable,  both  gradually  and  abruptly. 
Sometimes  it  is  entirely  absent,  its  place  being  occupied  by  sandy  shales, 
as  on  Little  Wabash  river ;  at  other  places  it  is  a  thin-bedded  sandstone. 
Two  miles  south-east  of  Shelby ville  it  changes  rapidly  to  a  shale,  again 
to  a  sandstone,  and  again  to  a  shale.  Sometimes  it  rests  on  the  coal  as 
at  Smith's,  then  it  is  separated  from  the  coal  by  bituminous  shales,  which 
I  have  seen  beginning  at  0,  and  in  a  short  tlistauce  increasing  to  1^  feet 
in  thickness. 

At  Lilly's  mill  a  calcareous  shale  overlays  the  coal,  which,  in  200  feet 
distance,  thickens  from  0  to  3  feet;  it  is  divided,  after  a  short  distance, 
by  2  feet  of  clay  shales,  and  the  upper  part  becomes  a  tirm  bed  of  lime- 
stone. 

There  are  but  few  fossils  in  these  several  beds ;  in  the  sandstone, 
Sigillarue  and  Cdlamites,  and  probably  Oordaites  in  tbe  shales.  In  the 
calcareous  shales  the  fossils  are  very  much  crushed,  but  I  could  distin- 
guish Athyris  subtilitaj  8p.  KentiLckensis^  Prod.  Prattmiianus  and  Bryozoa, 

The  following  sections  were  obtained  at  the  varions  outcrops  of  coal, 
from  which  the  changeable  character  of  the  adjacent  rocks  will  be  seen. 
On  Copperas  creek,  west  of  Nioga,  at  J.  Young's  coal  bank — 

Ft    In. 

1.  Drab  and  blae  shale ' 3 

S.  Bltaminooa  ooaL 0  to        90 

3.  Fire-clay ^ 3 

4.  Slope 1 10  to  15 

5.  Chocolate  and  drab  colored  arenaceous  limestone S       6 

t.  Slope. 5 

7.    Sandstone,  hard  and  roagh 5 

On  Little  Wabash,  one  mile  above  the  mouth  of  Oopperas  creek — 

Ft.    Id. 

1.    Clay  and  drift 25 

9.    Claysha'e 14 

3.  A  Uttle  blaek  slate 

4.  Bitaminous  coal 0  to        StS 

9.    Fire-clay  at  top  for  a  few  feet,  then  day  shales,  with  nodules  of  ironstone,  one  nodule  with 

sine-blende,  etc 18 
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A  mile  np  stream  the  coal  is  foar  feet  above  the  water,  and  a  quarter 
of  a  mile  further  it  is  two  feet  above,  and  capped  by  12  feet  of  gray 
shale,  passing  into  thin  beds  of  sandstone. 

J.  Gallagher's  coal  on  Klchland  creek,  in  sec.  33,  T.  10  K,  E.  4  B.,  is 
capped  by  about  30  feet  of  sandy  and  argillaceous  shales.  South  of  this 
on  Brush  creek  we  have  shales  above,  with  dark  lead-blue  shaly  lime- 
stone, containing  remains  of  fossils,  just  over  the  coal. 

At  Wm.  A.  Rudy's,  in  the  north  half  of  the  south-east  quarter  of  sec. 
14,  T.  9  K,  B.  3  E.,  the  coal  is  18  inches  thick,  with  clay  shales  above, 
and  blue  fire  clay  beneath.    The  hills  here  are  about  50  feet  high.' 

At  Mrs.  Matthews',  a  quarter  of  a  mile  east,  the  coal  is  capped  by  2 
inches  of  dark  lead  blue  calcareous  shale.  Half  a  mile  down  Eichland 
creek  it  is  20  feet  above  the  water,  with  5  feet  of  yellow  clay  beneath, 
resting  on  16  feet  of  thin-bedded,  dark  gray  and  brown  sandstone. 

In  sec.  6,  T.  9  N.,  R.  4  E.,  the  section  is — 

Ft.    In. 

1.    Olive  olay  shales 4 

S.    Bitnminons  C4mJ l       6 

3.  Fire-clay 2 

4.  Buff  limestoDe,  ftuoture  gray 4 

The  coal  at  this  place  is  seen  occupying  the  bed  of  a  small  dry  branch, 
and  is  easily  taken  out.  On  land  of  S.  Syfert's,  near  by,  the  coal  is  a 
little  thicker.  On  Mrs.  Fancher's  land,  in  the  S.  E.  qr.  sec.  32,  T.  10 
N.,  R.  4  E.,  we  have — 

Ft.    In. 

1.  Argillaoeous  shales 

2.  Coal as 

3.  Fireclay 5 

4.  Sau<lstone  in  thin  beds,  alternating  rough,  hard,  with  gray  ripple  marked,  and  thiclfer 

brown  beds 15 

I  saw  a  very  good  grindstone  that  had  been  made  from  the  last  named 
sandstone. 
The  following  is  a  section  at  Lilly's  mill,  in  sec.  1,  T.  9  K.,  B.  3  E.: 

Ft    In. 
1.    Slope  gentle dO 

5.  Drift  clay,  aandand  pebbles 10 

3.  Ash-blue  clay  shale 4 

4.  Calcareons  shale,  changing  to  shaly  limestone 0  to  3 

5.  Coal S2 

6.  Fire-clay 3 

7.  Hard  and  soft  shales,  shaly  and  thickly -bedded  gray  and  grajish-blue,  very  changeable 

within  a  short  distanoe 90 

No.  4  at  one  place  is  separated  by  a  two-foot  bed  of  clay  shale  from 
No.  5,  and  becomes  a  firm  but  thinly  laminated  limestone.  At  the 
mouth  of  Long  Branch  in  sec.  10,  T.  10  K.,  K.  3  E.,  we  have : 

Ft. 

1.    Brown  aeh-clay,  a  few  pebbles  in  the  lower  part SO 

S.     Bituminons  coal,  the  npper  one  foot  has  thin  bands  of  clay  shale— the  lower  is  good  coal. .. .      3 
3 .     Upper  part  fire  clay,  in  middle  are  buff  nodules  of  arenaceous  limestone. 16 
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blae  shale.  At  one  place  the  shale  commenced  at  0  and  thickened  to  1^ 
feet  within  100  feet  distance.  Below  the  coal  there  is  not  over  one 
and  a  half  feet  of  fire  clay,  and  then  a  hard  nodular  limestone. 

A  half  mile  west  of  Prairie  Bird  on  sec.  30,  T.  12  N.,  E.  3  E.,  on  Brush 
creek  : 

Ft.    In. 

1.    Sol]  and  boff  olay 

3     Soft  buff  sandatone 8 

3.  Thinly  laminated  light-blue  shalea 4 

4.  BitaminooB  ooaL 18 

6.    Fireclay S 

6.    Coarse  rough  nodalar  calcareons  sandstone 

The  hills  near  this  place  are  about  thirty  feet  high  and  of  easy  slope. 
Down  the  creek  a  half  mile  the  coal  is  seventeen  inches  thick  and  capped 
by  ten  feet  of  chocolate-colored  sandy  shales. 

On  the  land  of  J.  Armstrong,  on  sec.  36,  T.  12  N.,  E.  2  E.,  there  is  over 
the  coal  four  or  five  feet  of  firm  gray  or  brown  sandstone  containing 
plants. 

Below  the  hard  sandstone  on  Copperas  creek,  previously  mentioned, 
there  is  two  feet  of  bituminous  shales  resting  on  two  feet  of  dark-bine 
clay  shales.    These  bMs  are  probably  near  the  horizon  of  coal  Ko.  14. 

Between  coal  ^os,  14  and  15  there  is  about  forty  feet  of  sandstone 
and  shale.    Coal  Ko.  14  was  only  found  on  the  waters  of  Beck's  crerk. 

On  Mrs.  Sides'  land,  one  and  a  half  miles  south  of  the  railroad,  we 
have  : 

Ft.    In. 
1.    Sandstone,  at  one  place  very  hard,  at  another  soft 5 

5.  Ferruginous  shales  passing  into  a  conglomerate ^ 4tu  13 

3.  Lead-blue  calcareous  shales 2 

4.  CoaL 13  to  15 

5.  Fireclay 

At  one  place  the  sandstone  is  scarcely  separated  from  the  coal.  In 
the  south  part  of  sec.  2,  T.  10  K,  E.  1  B.,  I  observed  as  follows  : 

Ft.    In. 

1.    Mostly  chocolate-colored  argillaceous  shales « 10 

S.  (=  No.  14  of  upper  Coal  Meas.  Sec.)  Calcareons  shales  containing  Hemipraniteserasms, 
Spir{ferina  KenttukensU,  Lophophyllumproliferumf  Zeaerinuif  and  a  crinoid  resembling 
Agassizocrintu 1 

3.  Blue  and  bituminous  shales 3 

4.  (=  No.  16  of  upper  Coal  Meaa.  Sec.)    Dark  lead- blue  calcareous  shales,  passing  into  a 

shaly  limestone ;  abounds  in  Spiri/er  plano-convexus  and  Hemipronites  croMtu ;  also 
contains  Orthis  earbonaria,  Orthoceras  crt5ro«Km,  Fleurotomaria  Sphcerulata,  Chonetet 
FUmingii^  Froduetus  costahu,  Sp.  eam§rahu,  Euomphaltu  9ub-rtigo8%u,  LophophyUum 
proliferum. 

Besides  the  above  named  fossils  there  is  found  on  the  Fayette  county 
line  :  Frod.  NehrascenaiSy  Prod.  long%»pinu8^  Reizia  ^nncMiferay  ISpiri- 
fenna  KentuckensiSj  and  Or  this  earbonaria. 

Ft.        In 

5.  Bituminous  coal 20to88 

6.  Fire  clay,  calcareous  nodulesinthe  lower  part 5 

7 .  Hard  rough  oalcareoos  sandstone  containing  Productwi  PratUnianuM 
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No.  3  of  the  above  section  sometimes  reposes  on  the  coal.  These 
rocks  preserve  a  slight  southerly  dip  for  ten  miles,  and  are  found  on 
Beck's  creek  at  the  south  county  line  aboilit  the  same  distance  above 
the  creek ;  but  northwardly  for  four  or  five  miles  they  rise  more  rapidly. 


Economical    Otology . 

On  a  small  branch  of.  the  Kaskaskia  river,  four  miles  north-east  of 
Shelby  ville,  I  was  informed  that  there  was  a  six-inch  seam  of  coal.  A 
small  pit  has  been  dug  here  and  some  coal  taken  out,  but  the  place  was 
filled  up  with  debris  at  the  time  of  my  visit.  The  limestone  No.  2  of 
upper  Coal  Measure  section  crops  out  very  near,  so  that  it  is  probable 
that  this  coal  is  the  equivalent  of  that  found  on  Limestone  creek  and  at 
Nelson's  in  Effingham  county. 

Two  coal  beds  are  worked  in  this  county ;  the  upper,  sometimes  spoken 
of  as  the  "Shelby  coal,"  I  refer  to  No.  15  coal;  it  varies  in  thickness 
from  eighteen  inches  to  three  feet,  but  is  generally  about  twenty-two 
inches  thick.  It  crops  out  on  Copperas  creek  and  at  several  places 
above  its  mouth  near  Little  Wabash  river;  at  the  water's  edge,  near 
Shelbyville,  and  occasionally  for  ten  miles  south )  on  Richland  creek 
and  its  tributaries,  on  Bobinson's  creek  near  the  railroad,  above  on  Mud 
creek  and  Brush  creek  below  Prairie  Bird,  and  on  Beck's  creek  at  the 
railroad.  It  is  generally  a  firm,  good  coal,  tolerably  free  from  impuri- 
ties. A  good  deal  of  labor  and  money  has  been  spent  at  various  places 
in  mining  for  it.  The  following  are  the  principal  places  that  have  been 
worked : 

At  J.  Young's,  in  sec.  24,  T.  10  N.,  R.  6  B.,  several  pits  have  been 
dug,  but  at  present  the  place  is  abandoned.  On  the  west  side  of 
Little  Wabash  river,  in  the  north  half  of  township  10  north,  there  have 
been  several  workings  for  coal,  but  at  present  all  are  abandoned.  In 
sec.  10,  T.  10  N.,  R^  6  B.,  Cornelius  Barrett  reports  having  passed 
through  three  feet  of  coal  in  the  bottom  of  a  well  thirty  feet  from  tbe 
surface.  Coal  has  been  taken  out  from  several  of  the  neighboring 
ravines.  Wm.  Rudy's,  J.  Gallagher's,  Henry  Allen's  on  Richland,  creek, 
and  the  railroad  bank  on  Brush  creek,  have  been  worked  at  various 
times.  The  coal  at  these  places  is  above  the  ordinary  stage  of  water  in 
the  creek.  At  Mrs.  Matthews',  the  coal  was  taken  out  of  pits  sunk  in 
the  bed  of  a  branch  of  Richland  creek.  Coal  crops  out  at  many  places 
within  three  miles  of  Lilly's  mill,  and  is  generally  of  easy  access.  A 
good  deal  has  been  taken  out  on  land  of  the  heirs  of  Middlesworth,  in 
and  near  sec.  6,  T.  9  N.,  R.  4  E.  At  these  places  it  is  easily  mined.  On 
sec.  32,  T.  10  N.,  R.  4  E.,  they  have  drifted  a  short  distance  in  the  hill 
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side  and  got  very  good  coal ;  a  spring  of  water  issaes  from  beneath. 
At  Lilly's  mill  it  occurs  very  favorably  for  side  drifting,  but  no  work 
has  yet  been  undertaken  fhere.  Formerly  a  very  good  quality  of  coal 
was  dug  a  quarter  of  a  mile  below  the  mill.  A  good  deal  of  side  drift- 
ing has  been  done  on  the  land  of  Nichols  and  Whitfileld,  on  Long 
branch.  A  few  years  ago  quantities  of  coal  were  taken  oiit  at  low 
water,  one  mile  south  of  Shplbyville,  but  at  present  the  miners  have 
retreated  to  a  short  distance  back  on  the  bluffs  and  sunk  shafts. 
Sam.  Kelly's,  on  Jefferson  Brewster's  land,  is  fourteen  feet  deep  to  coal ; 
the  coal  is  twenty-four  to  twenty  eight  inches  thick  and  of  good  quality, 
with  three  feet  of  underclay.    Near  this  there  are  two  other  shafts. 

J.  J.  Oline  has  run  in  two  drifts,  one  for  one  hundred  and  fifty  feet, 
with  six  rooms  at  the  side  from  sixteen  to  twenty-one  feet  wide,  one  of 
them  fifty  feet  long ;  it  was  opened  in  October,  1866.  Since  then  he 
has  taken  out  one  hundred  and  fifty  thousand  bushels  of  coal.  He  has 
to  haul  it  one  mile  to  the  railroad,  or  about  four  miles  to  Shelbyville. 

Near  Robinson's  creek  station  and  one  mile  from  Ciine's  coal  banks, 
a  good  deal  of  coal  has  been  taken  out,  mostly  by  drifting  into  the  hill- 
side. 

Litton  Smith's  coal  lies  mostly  beneath  the  creek  bed ;  a  great  many 
pits  have  been  dug  and  about  forty-three  thousand  bushels  taken  away. 
The  creek  only  runs  a  few  months  in  the  year,  so  that  water  is  no  serious 
drawback  to  the  miner.  At  the  other  openings  up  the  creek,  near 
Prairie  Bird,  but  little  mining  has  been  done.  At  Elliott's,  on  the  Terre 
Haute  railroad,  they  have  drifted  and  also  sunk  pits,  where  the  coal  is 
only  sixteen  inches  thick. 

I  now  come  to  speak  of  the  Beck's  creek  or  Pana  coal.  No.  14.  On  a 
small  branch  leading  into  the  West  fork  of  Beck's  creek,  in  the  south 
part  of  section  15,  township  9  north,  range  1  east,  on  land  of  the  heirs 
of  Samuel  Roberts,  some  mining  has  been  done.  I  observed  several  old 
pits,  now  filled  with  water  and  rubbish }  the  coal  was  said  to  be  sixteen 
inches  thick.  On  Beck's  creek,  in  sec.  31,  T.  10  N.,  B.  2  E.,  twenty-one 
feet  of  shales  and  thin  bedded  sandstone  were  observed  resting  on  two 
feet  of  bituminous  shale  at  the  water's  edge.  I  was  informed  that  coal 
had  be^u  taken  out  of  the  creek  at  this  place.  Six  miles  north  the  coal 
appears  a  few  feet  above  the  water  in  Goal  Bank  creek.  None  of  these 
places  are  now  worked. 

Building  Stone, — ^The  silicious  limestone  on  Copperas  creek  appears  to 
be  excellent  and  durable  for  heavy  work.  For  the  construction  of  cul- 
verts on  the  Illinois  Central  railroad  a  good  deal  of  sandstone  was 
quarried  on  the  west  side  of  the  East  fork  of  Little  Wabash  river;  the 
rock  appears  to  be  durable,  but  is  hard  and  irregularly  bedded.  Two 
miles  southeast  of  Shelbyville  good  gray  sandstone  has  been  quarried. 
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The  limestone  occurring  on  Sand  creek  and  west  of  Kaskaskia  river, 
four  and  five  miles  north-east  of  Shelby  ville,  affords  a  superior  building 
rock ;  it  was  used  in  the  construction  of  the  Shelbyville  railroad  bridge. 
The  deep-blue  argillaceous  limestone  west  of  Robinson's  creek  has  been 
used  for  common  culverts  and  rip  raps  on  the  Terre  Haute  Railroad.  It 
seems  durable,  but  is  very  irregularly  bedded,  and  often  has  too  much 
clay  in  its  composition.  Some  of  the  sandstones  of  this  county  will 
make  very  good  coarse  grindstones. 

8and  and  Material  for  Roods. — Good  sand  for  plastering  can  be  pro- 
cured on  Little  Wabash  and  Kaskaskia  rivers,  on  Sand  creek  and  from 
some  of  the  drift  exposures.  The  sands  and  numerous  rounded  pebbles 
of  the  drift  are  destined  to  be  of  great  utility  in  the  construction  of 
roads,  especially  at  Shelbyville,  where  there  is  an  almost  inexhaustible 
supply  of  it.  Good  clay  for  bricks  occurs  everywhere.  Limestone  good 
for  lime  can  only  be  procured  four  and  five  miles  above  Shelbyville  and 
on  Sand  creek. 

Soil  and  Agriculture. — ^A  pretty  good  idea  of  the  soil  of  this  county 
may  be  gathered  from  the  first  part  of  this  report.  The  soil  of  most  of 
the  northern  half  of  the  county  is  a  dark  rich  loam,  the  broken  land 
near 'the  streams  being  not  so  rich.  South  of  the  Terre  Haute  railroad 
and  in  the  southwestern  part  of  the  county,  the  soil  of  the  flat  prairie 
and  timbered  lands  is  thin ;  on  mound  slopes  it  is  rich  and  very  produc- 
tive. Near  Windsor,  and  south  and  west  for  six  miles,  both  prairie  and 
timbered  land  is  rich.  The  woodland  near  Flat  branch  is  all  very  good 
and  capable  of  producing  all  crops  raised  in  this  latitude.  Most  of  the 
northern  part  of  the  county  and  the  timbered  land  and  mound  slopes  in 
the  south  are  good  wheat  lands. 

The  general  average  of  fall  wheat  is  20  to  25  bushels. 

The  finest  crops  of  corn  are  raised  in  the  northern  part  of  the  county, 
generally  averaging  45  to  50  bushels  per  acre,  and  according  to  Mr.  L. 
Smith  he  has  raised  on  rolling  upland  80  bushels  per  acre.  The  flat 
prairies  and  post  oak  and  white  oak  flats  in  the  south  produce  indiffer- 
ent crops  of  corn. 

Water. — For  supplies  of  water,  the  people  chiefly  depend  on  wells. 
Their  depth  is  variable,  from  20  to  50  feet;  on  the  flat  prairies  not  so 
deep  as  on  the  hilly  lands. 

One  and  a  half  miles  north  of  the  south  county  line,  on  the  west 
side  of  Reek's  creek,  I  observ^d  a  number  of  chalybeate  springs,  some 
impregnated  with  sulphur,  others  quite  sweet.  Tere  is  a  fine  spring  of 
excellent  water  at  Mr.  Jonnson's  a  half  mile  north  of  Williamsburg. 

In  sections  5  and  6,  T.  10  N.,  R.  3  E.,  a  lake  possessing  the  euphoni- 
ous name  of  Miantonomah  extends  over  an  area  of  several  hundred 
acres.    Around  its  margin  are  many  broad  leaf  water  plants,  and  Cepha* 
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lanthns  ocddenfalis  Is  also  abundant.  It  is  a  clear  fresh  water  lake  and 
is  nearly  level  with  the  upland  flat  prairie.  Lake  Emtah,  in  sec.  5,  T. 
9  N.,  E.  5  E.,  is  another  quite  large  body  of  water. 

Before  closing  I  will  mention  a  natural  curiosity  in  sec.  32,  T.  10  N., 
E.  7  E.,  on  the  west  side  of  Little  Wabash  river,  a  quarter  of  a  mile 
above  a  saw  mill.  Two  elm  trees  grow  close  to  each  other,  relatively  3 
and  2^  feet  in  diameter ;  from  the  latter  a  large  limb  branches  off  about 
4  feet  above  the  ground,  crossing  to  the  other  tree,  to  which  it  soon 
unites,  then  separating  again,  but  solidly  uniting  at  40  feet  from  the 
ground,  forming  one  trunk  of  three  feet  in  diameter. 
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Cephalanthus  occidentalis  and  Iris  versicolor;  at  the  border  of  the  prairie 
we  found  red  oak  and  some  lanrel  oak ;  on  the  flats  west  of  the  prairie 
post  oak  and  shell  bark  hickory ;  in  the  woods  between  the  prairies  and 
Ewington  hazel,  laurel  oak,  hickory,  sassafras,  ash,  etc.;  and  near  the 
river  white  oak  is  more  abundant. 

On  the  prairie  north  of  Ewington  there  are  occasionally  small  willows 
and  a  low  species  of  comtut. 

On  the  bluffs  of  Sugar  Fork  we  found  white  oak,  Spanish  oak,  iron 
wood,  sugar  tree ;  and  on  the  bottoms  buckeye,  sycamore,  ash,  bur  oak, 
red  oak,  red  bud,  elm,  hornbeam,  and  linden. 

On  the  flats  near  Shoal  creek  we  found  white  oak,  shell  bark  hickory, 
post  oak,  and  black  oak ;  and  on  the  hills  and  flats  near  Funkhousei-'s 
and  Big  creeks  white  oak,  shell  bark  hickory  and  black  oak. 

The  streams  west  of  the  Little  Wabash  river  take  their  rise  in  very 
gentle  depressions  in  the  prairies. 

The  banks  of  Fulfer  creek,  on  the  prairie,  are  muddy  and  fringed 
with  comus,  plum,  cherry,  grape  vines  and  willow. 

Lower  down  stream  we  found  on  the  bottoms,  white  walnut,  sugar 
tree,  elm,  grape  vines,  clematiSy  trumpet  creeper,  red  birch,  ash  and 
sycamore. 

Geological  Formations. 

Quaternary, — At  the  top  of  the  drift  there  are  beds  of  brown  clay, 
which  may  probably  be  referred  to  the  Loess.  West  of  Little  Wabash 
there  is  exposed  in  the  National  road  4  to  6  feet  of  brown  clay  resting 
on  blue  clay  with  bowlders. 

Ihrift, — On  the  bank  of  Green  creek  near  the  north  county  line  a 
deposit  of  altered  drift  is  exposed  thus: 

Ft 

1.    Brown  soil 1 

S.     Brown  sandy  clay .•% 6 

3      Brown  sandstone 4  In.  to  1 

4.  Saudawd  pebbles f 

Other  drift  sections  were  observed,  as  follows : 
In  the  railroad  cut  south  of  Watson : 

Ft. 

1 .  Brown  olay  (Loess  f ) 8 

2.  Clayandsand  with  some  pebbles SO 

On  Bishop's  creek : 

Ft. 
1.    Brown  and  bnff  clay  (Loessf IS 

5.  Blue  clay  and  bowlders 15 

On  Salt  creek : 

Ft.  In. 

1 .     Brown  and  biifT  clays  and  sands,  a  few  small  springs  at  the  bottom ' 

3.  Sandy  conglomerate 6 

3 .    Bl  uo  clay  and  bowld&rs 8 
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Ft  In- 

19.  Similar  to  No.  11,  with  foeails 13 

13.  Bituminous  sliale  and  pyritifnrons  limeatoDO 9 

14.  Gray  p.vritiferous  sandstone 30  to  40 

15.  Shale,  with  fucolds 40 

16.  Cherty  beds 4 

17.  Limestone 4 

18.  Calfloreous  and  bituminous  shiJe 16 

19.  Nelson's  coal,  No.  16 16 

90.  Fire-clay J-n 

91.  Shale! S 

99.  Sandstone 30 

93.  CoalNo.l5,  orShelbyooal 1 

94.  Fire-clay 3 

95.  Nodular  limestone 9 

The  rocks  on  Salt  creek  ioclnde  the  upper  part  of  the  section  Nos.  1 
to  11,  inclusive,  and  are  more  particularly  described  as  follows : 

Ft. 
1.    Just  south  of  Effingham,  the  road  passes  over  irregular  beds  of  mostly  hard  gray  sandstone. 

with  some  shaly  beds 15  to  90 

9.    In  a  ravine  lower  down  the  branch,  sandy  shale,  with  coal  smut 6 

3.  Ac  the  quarry  below,  yellow  and  brown  sandstone,  with  many  plants  near  the  upper  part, 

includin  g  Calamit«»,  etc :M) 

4.  Dark-gray  pyritiferous  sandy  shale  and  sandstone,  probably  19  or  15  feet  in  sight 8 

5.  Up  a  branch  to  the  west,  bituminous  shale,  with  thin  coal  laminse,  contains  a  calcareo-pj'il- 

tiforous  bed  of  septaria,  changing  to  a  broad,  flat,  5-inch  bed  of  rock,  perpondiculnrly 
Jointed,  forming  rhoraboidal  blocks ;  it  contains  a  few  Tery  pretty  fossils,  PUurotomaria 
tphcerulata,  Spiriftr  plaiw-convexiu,  lihynehonella  Chagensit,  XautUus  oceidentalit,  and 
Nautilus  /errata  f 6 

6 .  Dark-olive  shale  and  clay 4 

7.  Dark  ash-brown  shtUy  and  nodular  limestone,  abounding  in  a  Ifyalina.  liko  ^^.  teub-quadrata, 

narrow  and  regularly  rounded  at  the  anterior  margin  ;  also  cnutains  Aviculopecten  occiden- 
tuii*,  BeUerophon  Mont/nrtiantu,  Edmondia,  a  small  PUuroiomaria,  Leda  (coarse'y  stii- 
ated),  Macrodmi  (liko  M.  carbonaria),  and  a  small  univalve i| 

8.  Black  and  ullve  shale 1 

9.  Oliveclayshale  4 

10.  Bough  thinly  bedded  gray  sandstonoand  sandy  shale 3 

At  a  quarry  half  a  mile  further  down  the  creek,  ]!^os.  4  and  5  crop 
out  with  the  rocks  below  to  No.  11 : 

Ft. 

11.  Hard  blue  and  gray  even  bedded  sandstone 6 

Two  miles  southwest,  on  a  western  branch  of  Salt  creek  : 

19.    Mostly  dark-o4ve  or  chocolate-colored  sandy  and  clay  shale n 

13.  Dark  shale,  with  two  1-inch  even  beds  of  gray  limestone,  abounding  in  remains  of  fossils, 

including  Remiproniles  erastut,  Spiri/er plano-convextu,  Ohonstea  Flemingii,  aa  Sdmondia^ 

a  Trilubite,  crinoid  stems  and  plates,  Slenopora  Upidodendraidet,  etc l 

14.  Dark  o  ive  and  slate-co'ored  shales 4 

15.  Bituminous  coal  (No.  17) q^ 

16.  Light  doveoolorod  flre-day,  nodules  in  the  middle 5 

17.  Sandy  shale,  with  brown  nodules S 

18.  Down  the  same  branch,  and  on  Salt  croek,  are  occasional  outcrops  of  thick  and  thin  bedded 

gray,  buff  and  drab  sandstone  and  shale.  No.  10  of  the  county  section ;  in  all  about 90 

19.  On  Big  Salt  creek,  half  a  mile  above  its  junction  .with  Little  Salt,  are  twenty  feet  of  clay 

shale ;  near  the  middle  are  two  fossiliferous  beds  of  carbonate  of  iron,  with  calcareo> 
argillaceous  shales  between,  and  abounding  in  very  pretty  fossils,  viz :  *Leda  bella-ttriata, 
Attartella  vera,  Xtioulu  ventricoaa,  Spiri/er  plano-eonvexiu,  Chonetes  Flemingii,  Myalitia 
iub-quadrala,  Maerocheiltu  ifihalilU,  Pleurotomaria  OrayoUlensis,  BeUerophon  Mof^^orti- 
anue,  BdUrophon  earbonariut,  BeUerophon  Sp.  f  and  OrthocerM  eribrosutn 7 
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In  sec.  27,  T.  6  N.,  E.  6  E.,  on  a  small  branch  tributary  to  Ramse.v, 
we  get : 

Ft 
1.    (10  of  coanty  sectioD.)  Brown,  soft  sandatone,  towards  the  bottom  hard  and  gray ;  plante  in 

the  upper  part ;  at  the  bottom  there  is  a  calcareous  bed  containing  NautUtu  oecidentalU, 

Macroeheiltut  (smallsp.).  Diplodtu, etc g 

S.    Fine  grained,  dark  dove-colored  limestone  containing  some  very  nice  fossils,  Rhynehorulla 

Ogagensit,  Froduetus  oostatus,  P.  longispinus,  P.  PratteniantUf  Euomphdlut  tvJb-rugoaxu^ 

Sehizodtu,  OrUtoeeras  cribromm,  OimuUUu 1 

This  limestone  is  also  found  on  P.  H.  Hume's  land,  in  sec.  35,  T.  7  K, 
R.  6  E.,  containing  only  ProducttLS  longispinus.  On  Shoal  creek  there  is 
a  limestone  which  may  also  be  its  equivalent. 

Ft 

3.  (Last  section  continued.)    Bituminous  shale,  containing  a  bed  of  carbonized  and  silidfled 

wood,  also  a  l|lnch  bed  of  pyritifei-ous  limestone 4| 

4.  Clay  shale 4 

5.  (14  of  county  section.)  Hard  sandstone  and  shale lU 

On  the  Wabash  river,  near  the  south  county  line,  the  last  named 
sandy  shales  are  thirty  feet  thick,  containing,  in  the  upper  part,  lenticu- 
lar and  regular  beds  of  ironstone,  with  ferns  and  Galamites.  It  is  often 
very  pyritiferous,  as  seen  at  the  old  mill  on  Fulfer  creek,  one  mile  from 
Little  Wabash  river,  also  in  the  Wabash  bluffs  at  the  railroad,  where  it 
contains  some  finely  striated  stems  of  plants.  On  Big  creek  we  find  the 
sandstone  containing  similar  stems  and  some  ferns.  There  is  also  on 
Big  creek  twenty  to  forty  feet  of  drab,  dove  and  dark-colored  sandy 
shales  containing  ironstone  concretions,  some  of  the  latter  with  spherical 
shaped  small  brown  balls  embedded  in  the  side  of  the  concretion. 

On  Little  Wabash  river,  in  sec.  35,  T.  7  N.,  B.  5  E.,  there  is  an  out 
crop  of  rocks  as  follows  (Nos.  II  and  12  of  county  section) : 

Ft. 
I .    Bough  dark  calcareous  shale  or  shaly  limestone  and  shales,  abounds  in  8pir\fer  plano-eonvexxit, 
Nueulu  ventrieosa,  ProductuMlongiipinut;  also  contains  Athyrit  nibtUitti,  Prodtuttu  co»tattu, 

Bellerophon,  Qtc 3 

S     Blue  and  bituminous  shales 3 

3.    Dark- bluish  olive  argillaceous  shale 7 

A  quarter  of  a  mile  below,  thirty  feet  of  hard,  gray  and  yellow  sand- 
stone forms  the  river  bluff;  in  it  are  found  plants,  Calamites  and  fruit. 
On  a  small  branch  of  Fulfer  creek,  in  sec.  2,  T.  6  N.,  B.  5  £.,  there  are 
thick  beds  of  brown  and  buff  sandstone  (No.  10);  tracing  it  around  the 
bluff  to  the  creek  it  is  high  up  in  the  hill ;  a  little  further,  on  a  lower 
horizon,  there  are  outcrops  of  bituminous  shale  and  limestone,  evidently 
belonging  to  Ko.  13  of  county  section.  One  mile  up  the  creek,  at  an 
old  mill  site,  a  fine  section,  including  parts  of  12, 13  and  14,  was  obtained, 
as  follows : 

Ft.    In. 

1 .    Various  colored  shales  with  lenticular  beds  of  carbonate  of  iron.    In  a  gray  shale  at  the 

base  are  found  casts  of  LophophyUum  proliferum  and  8pir\fer  plano-convextu 35 

8.  Blue  shales  and  calcareous  iron  stone ;  fosaiis  very  abundant  in  both,  including  Prod, 
eoitattu,  Sp.  pUtnoconvextu,  Orihis  carbonaria^  Leda  arata,  Athyrui  mbtUUa,  Ortho- 
eetxu,  PUurotomaria  QrayviUeruis,  Diptodut 2 

3.    Blue  day  shales 3 
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Ft.  In. 

4.  Compact  dnll'tsh  pyritlferoufl  limestone  with  fossils,  Produetut  (small  sp.)  Sp.  piano- 

eontfexui,  Leda  arata,  HemipronUea  enunu,  BeUerophon  MonifwrtianvM,  Euotnpkaliu 

ntb-rugonLs • 1 

5.  Blue  shales,  fossils  as  abore 5 

6.  Ash-brown  shales • 1 

7.  Coarse  ash-blaepyritiferoas  limestone,  contains  Prod.  iVottoniantw 0     4 

8.  Shales 4 

9.  Bltnminons  shales 6 

10.  Ash-blae  pyritiferons  limestone. 1 

11.  Shales,  thin  seams  of  coal  and  some  bltnminons  shale. 8 

12.  Gray  pyritiferons  sandstone 15 

A  specimen  collected  from  a  portion  of  the  last  is  of  very  even  thick- 
ness and  marked  with  fine  ripple-like  strise.  The  rocks  here  have  a 
local  dip  of  50  to  10°  south,  26°  west. 

One  mile  west  we  have : 

Ft. 

1 .    Bltnminons  sbiJe  with  black  concretionary  limestone  in  the  apper  part 3 

8.  Dark-blue  limestone  mottled  with  black  fncoidal  markings,  contains  some  beantifol  fossils, 
indnding  Produetiu  BooiumtU,  P.  PrattenianuM^  P.  longigpintUf  P.  coatatus,  RhynefumeUa 
otagermM^  Reizia  punetul^fera,  HefnipronUen  erasms,  SehizoduSt  (like  8,  Ro89icut)  Bdmondia, 
Orthoeereu  cribromtn,  BeUerophon  per-earinaia,  XautUut^  (like  X.eUiptica,)  Euon^halui  mb- 

rugosut,  Macrocheihu,  (like  Jf.  Neteberryi^)  and  one  like  if.  vtntrieonu 

3.    Blue  and  bituminous  shales 10 

The  following  is  the  section  on  Shoal  creek : 

Ft.     In. 

1.    Ash-blneclay  shale 15 

a.    Dark-gray  shaly  limestone 8 

3.  Bluish-drab  limestone  with  the  following  fossils;      Nautihu  oceidentalit,  yautilut. 

Prod.  9emi-reticulatu9t  P.  longitpinus,  E.  teabrieului  f  P.  eostcUua^  Ohonets9  Flemingii, 
AUiyrit  tubtilita^  Spirifer  plano-convexut,  HemiprontUs  crautu,  Phynehonellaoaagentig, 
Terebratula  boviden»,  and  Orthocertu  cribromm 1       3 

4.  Dark  ash-blue  clay  shales 10 

5.  Bituminous  shales 4^ 

6.  Blue  limestone,  lower  part  shelly  and  contains  some  fossils,  Prod,  Pratteniamts^  P.  temi- 

retieuiatus,  8pir\fer  eatnenttuB,  and  MyaUna  iub-qucidrata 8 

7-    Bituminous  coal ^ 6 

8.    Fireclay 3 

0.  Sandstone 85 

10.  Red  shale 4 

11.  Hard  gray  sandstone 6 

18.     Sandy  and  day  shales  with  some  nodules 18 

On  the  head  of  east  fork  of  Shoal  creek,  one  mile  north-east  of  last 
section : 

Ft.    In. 

1.  Dark  ash  clay  shales 8 

8.  Brown  calcareo-arenaceous  bed 1 

3.  Semi-bltuminous  shale,  contains  BMtrophon 8 

4  Dark  blackish  bituminous  limestone 6 

5.  Dark  ash  fire-clay. 8 

6.  Hard  drab  sandstone 

The  following  on  Limestone  creek : 

Ft.    In. 

1.  Sandy  shale S| 

3     Hard  drab  sandstone 3| 

3.  Buff-drub  and  olive  clay  shales 4 

4.  Redday  shales 1^ 
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Ft    In. 

5.  Olive  olay  shales 3 

6.  Hard  sandstone 3 

7.  Mostly  clay  shales... 5 

8-    Limestone 3         9 

9.    Coal  Ko.  16 "  16 

10.    Drab  sandy  shales 8 

• 

The  last  named  limestone  (No.  8)  is  No.  17  of  the  general  section  in 
this  coanty  and  regarded  as  the  eqnivalent  of  No.  2  of  the  section  in 
Shelby  coanty ;  the  shales  and  sandstone  above  it  are  similarly  devel- 
oped on  the  sonth  fork  of  the  Kaskaskia,  in  Moultrie.  The  limestone 
occupies  the  bed  of  Fulfer  creek,  two  miles  above  the  mouth  of  Lime- 
stone creek,  extending  quite  across,  and  is  beautifully  jointed  by  perpen- 
dicular cracks  meeting  at  oblique  angles,  thereby  forming  rhomboidal 
blocks.  This  limestone  dips  down  stream  and  is  soon  out  of  sight 
beneath  the  water.  It  is  not  found  below  the  mouth  of  Limestone 
creek,  and  the  overlaying  sandstones  and  shales  appear  in  its  stead. 
Its  fossils  mostly  occur  near  the  middle  and  are  Spirifer  eameratmy  Pro- 
ductus  punetatuSy  and  P.  longispinns.  On  Limestone  creek  the  limestone 
rests  directly  on  the  coal.  At  Mahon's  quarry  it  is  separated  by  eight 
inches  of  clay,  and  the  coal  rests  on  five  feet  of  thinly  laminated  buff 
and  gray  sandy  shales. 

At  G.  W.  Nelson's,  in  sec.  20,  T.  6  N.,  E.  4  E,  a  section  of  his  well 
shows : 

Ft. 

1.    Chooolate-eolored  shales 14 

S.    Blae  shales. 6 

3.    Clay  and  nodnles  of  linieatone  and  some  peculiar  looking  facoids,  flat,  with  round  edges  fuid  a 
spiney  hirsute  appearance. 18 

A  half  mile  west  at  the  coal  bank  the  section  continues  thus : 

Ft.    In. 
1.    Loose  oherty  rook,  with  oasts  of  fossils,  HemipronUe9  crasnu^  Produetuapunetatut,  Spirit 

fw  eaiTMrcUia,  Prod,  eoitatus,  Ohonetet 3 

3.    Blolsh-drab  limestone;  under  ground  it  has  a  white  surface.    Its  fossils  are  Athyrig  tub- 

tUita^  and  LepUydomiu 4 

3.  Dark-blue  and  buff  shales 8 

4.  Calcareo-bitnminous  shales 8 

5.  Coal(No.l6)  saidtobe 3 

«.    White  clay 

I  regard  the  limestone  and  coal  at  Nelson's  equivalent  to  that  of 
Limestone  creek — it  agrees  with  the  dip. 

The  lowest  rocks  occur  on  Beech  creek,  and  consist  of : 

Ft. 

1.    Sandstone,  the  lower  three  or  four  feet  streaked  with  thin  seams  of  redozydof  iron 30 

9.    Coal,  (No.  15,  or  Shelby  coal) 1 

3.  Ash-blue  clay 3 

4.  Earthy  limestone,  mostly  nodular 3 

5.  Coarse  drab  shaly  sandstone 
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Economical    Oeology . 

Coal. — There  are  no  thick  beds  of  coal  in  this  county,  and  excepting 
"  Nelson's,"  no  workable  beds. 

Mr.  G.  W.  Nelson's  coal  bank  is  on  a  high  prairie  in  sec.  20,  T.  6  N., 
E.  4  E.  A  pit  has  been  opened,  and  good  coal  procured  ;  but  when  I 
was  there  it  was  full  of  water,  so  that  the  thickness  could  not  be  cor- 
rectly ascertained ;  but  T  was  informed  that  it  was  3  feet.  Six  miU*s 
down  the  creek,  at  Mahon's,  it  is  10  inches ;  and  on  Limestone  creek,  iu 
sec.  18,  T.  6  ]N.,  R.  6  E.,  it  is  16  inches  thick.  These  several  outcrops — 
the  one  at  the  head  of  the  creek,  the  other  six  miles  below  in  the  bed 
of  the  same  creek — indicate  a  decided  easterly  dip.  The  same  coal  is 
also  found  on  Big  creek,  in  sec.  25,  T.  7  N.,  R.  4  E.  At  these  several 
places  it  is  of  variable  thickness,  and  only  separated  from  the  overlay- 
ing limestone  by  a  few  inches  of  clay.  I  have  catalogued  this  coal  as 
No.  IG,  counting  fi'om  the  lowest.  Except  at  Nelson's,  neither  black 
slate  nor  t<hale  was  observed  overlaying  it.  At  Nelson'i^  the  black  shale 
is  calcareo-bituminous  and  fossiliferous. 

On  Salt  and  Brush  creeks  there  is  a  G-inch  seam  of  bituminous  coal, 
which  I  have  marked  as  No.  17  ;  its  sure  guide  is  two  thin,  even  layers 
of  gray  limestone,  occurring  about  4  feet  above,  and  abounding  in 
Spiri/er  plano-convex^is.  This  coal  was  reported  to  me  to  be  16  inches 
and  2  feet  in  thickness,  but  I  observed  it  nowhere  so  thick.  On  Salt 
creek,  near  the  mouth  of  Brush  creek,  several  pits  have  been  dug  at 
difterent  times,  but  are  now  all  full  of  earth  and  rubbish. 

A  thin  coal  seam  observed  in  sec  26,  T.  9  N.,  R.  5  E.,  may  be  referred 
to  either  No.  16  coal,  or  else  locally  between  16  and  17 ;  but  I  am  in 
doubt  regarding  its  exact  horizon. 

Coal  No.  15  is  only  found  on  Beech  creek,  a  branch  of  Rock  creek,  in 
sec.  30,  T.  8  N.,  R.  4  E.,  one  foot  in  thickness,  with  thick-bedded  sand- 
stone overlaying  it.  A  shaft  at  Effingham,  in  order  to  reach  coal  No. 
5,  would  have  to  be  sunk  about  900  to  950  feet. 

Iron  ore. — ^The  drift  conglomerate  occurring  in  sec.  17,  T.  8  N.,  R.  5 
E.,  is  3  feet  thick,  and  contains  a  good  deal  of  iron  ore.  It  crops  out 
on  a  point  of  the  hillside,  extending  for  30  feet  across.  A  similar  deposit 
occurs  near  the  mouth  of  Big  creek,  in  sec.  30,  T.  8  N.,  R.  5  E.  Coal 
Measure  shales  on  Big  creek  abound  in  many  concretions  of  oxyd  and 
carbonate  of  iron ;  there  are  also  some  in  other  localities,  but  the  quantity 
is  insufficient. 

The  sandstone  below  Effingham,  in  the  fossiliferous  portion,  is  very 
ferruginous.  Red  oxyd  of  iron  occurs  on  Beech  creek  in  sandstone  over 
coal  No.  15. 
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At  Mason  I  saw  some  very  thrifty  yoang  pines  growing  in  a  yard, 
indicating  their  adaptation  to  this  soil. 

Scalds, — ^On  the  prairies  in  this  county  there  are  often  fonnd  '^scalds," 
or  spots  of  barren  and  almost  entirely  unproductive  land ;  fresh  plowings 
often  disclose  spots  of  light  and  dark  doil.  The  few  plants  found  grow- 
ing on  these  barren  spots  are  of  the  same  genera  and  species  of  those 
growing  on  poor  land  by  the  roadsides,  or  on  and  near  an  abandoned 
road,  especially  on  a  post  oak  flat,  and  consists  mostly  of  JBrigeron  diva- 
ricatum  and  Ambrosia  bidentata.  If  the  character  of  these  scalds  results 
from  the  same  causes  producing  the  wastes  on  and  near  roads,  it  must 
have  been  produced  by  the  tramping  or  wallowing  of  buffaloes. 

In  Missouri  I  have  often  seen  places  known  as  deer-licks  or  buffalo 
wallows,  and  the  growth  on  them  .is  also  the  same  as  on  the  prairie 
scalds. 

So  far,  they  may  be  buffalo  wallows ;  but  if  they  are  wallows  or  licks, 
we  would  expect  them  to  be  basin-shaped,  but  they  are  generally  about 
level  with  the  surrounding  plain. 

In  concluding  I  must  tender  my  sincere  thanks  to  Mr.  W.  B.  Ooopeb, 
of  Pjffiugham,  for  the  presentation  of  specimens  of  silver  ore  from  Ne- 
vada ;  and  I  am  also  under  many  obligations  to  Mr.  Geo.  W.  Wright, 
of  Effingham,  for  valuable  assistance  in  giving  me  lists  of  many  im- 
portant localities  in  the  county,  by  which  my  labor  was  much  reduced. 
To  Dr.  CoBNWELL,  of  Mason,  I  also  am  obliged  for  assistance. 


CHAPTER    XVI. 

MOULTEIB,  MACON  AND  PIATT  COUNTIES. 

Monltrie  is  bounded  on  the  Dortk  by  Piatt  and  Marx)n,  on  the  east  by 
Donglas  and 'Coles,  on  the 'south  by  Shfelby,  and  on  the  west  by  Sbelby 
and  Macon  counties.  It  comprises  an  area  of  about  339  square  miles,  a 
little  more  than  one-fourth  of  which  is  timbered  land.  It  is  drained  by 
the  South  and  West  forks  of  Kaskaskia  river  and  their  tributaries. 
The  timbered  belt  along  the  main  streams  varies  from  two  to  four  miles 
in  width.  The  West  fork  of  Kaskaskia  is  a  sluggish  stream  with  low 
muddy  banks  and  does  not  run  in  dry  seasons.  The  South  Fork  is  the 
only  stream  with  any  lasting  quantity  of  water ;  it  runs  during  ordinary 
seasons,  and  below  Sullivan  has  low  sandy  banks,  but  eastwardly  they 
are  muddy.  On  the  bars  we  found  many  pretty  mollusks,  including 
Unio  zigzag^  U.dilatatay  Alamnodonta  truncata^  MeUmia,  Faludinaj  cyclaSj 

etc. 

Topography. — The  prairies  are  either  nearly  flat  or  very  gently  undu- 
lating. The  timbered  land,  gradually  sloping  near  the  heads  of  creeks, 
becomes  more  uneven  near  the  main  streams,  but  there  is  no  extensive 
tract  of  broken  land.  The  bluH's  on  the  South  fork  of  Kaskaskia,  near 
the  east  county  line,  are  sometimes  forty  feet  high,  but  for  four  or  five 
miles  down  stream  are  not  often  over  twenty  feet  in  hight,  and  spread 
out  into  white  oak  flats.  Southwest  of  Sullivan  the  hills  are  sometimes 
sixty  or  eighty  feet  high,  but  not  very  abrupt. 

Prairies, — There  is  an  extensive  tract  of  nearly  flat  prairie  west  of 
the  West  fork  of  Kaskaskia;  the  north-east  quarter  of  the  county  is 
nearly  all  a  very  gently  undulating  or  flat  prairie,  still,  in  great  part, 
preserving  its  native  state,  and  we  here  find  tall  grasses  Liatris  (two 
species),  Solidago^  coreopsis^  Monarda  (horsemint),  resin  weed  (two  spe- 
cies), Veronica  Virginica^  several  species  oK  aster,  Vernonia  Novehara- 
cetmsj  Dipteracanthu^  eiliostta  and  Eryngium  yuccwfolium. 

The  above  imperfect  list  of  species  evidently  indicates  a  transition 
from  a  wild  state.  Occasionally  swampy  depressions  are  found,  or 
marshy  ponds  with  Physa^  etc.,  and  such  plants  as  Vernonia  fascicidata^ 
Lythrnm  alaium,  etc.  On  the  dry,  low  elevations  are  occasional  clumps 
of  hazel  and  low  willow. 
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StratigrapTiical    O  eolo  g  y . 

The  formatioDs  in  this  county  consist  of  the  Quaternary  and  limited 
Goal  Measure  outcrops. 

Alluvium, — This  includes  the  soil,  the  loose  material  and  more  recent 
formations  along  the  streams. 

Below  Sullivan,  the  soil  of  the  South  foik  of  Kaskaskia  bottoms  is 
very  sandy,  and  along  the  stream  there  are  many  sandbars.  The  sandy 
bottoms  are  often  entirely  covered  with  a  growth  of  Vernonia  fasdcnlata. 
The  principal  trees  and  shrubs  are  spice  bash,  sassafras,  white  and  red 
elm,  mulberry,  red  bud,  grape  vines,  Virginia  creeper,  trumpet  creeper, 
Cottonwood,  sycamore,  white  maple,  hickory,  coral  berry,  ash,  black 
walnut,  hazel  and  camus. 

Three  miles  south-east  of  Sullivan,  on  land  of  George  Purvis,  on  the 
west  bank  of  Kaskaskia,  I  discovered  the  head  of  a  bison.  It  measured 
across  the  forehead  above  the  eyes  twelve  inches,  the  same  between  the 
roots  of  the  horns;  the  latter  were  short,  thick  and  slightly  curved. 
The  hill  above  the  bank  is  probably  twenty-five  feet  high ;  the  bank 
about  eight  feet  high,  forming  a  narrow  bench  with  the  hill,  of  about  teu 
feet  in  width  ;  in  fhis  bench  or  terrace,  a  few  feet  from  the  top,  the  skull 
and  part  of  the  cervical  bones  were  found ;  the  surrounding  clay  was 
black  rich  loam.  There  were  several  trees  two  feet  in  diameter  growing 
on  this  terrace. 

J}ri/t — ^The  drift  is  of  great  depth  in  this  county.  At  Sullivan,  which 
is  about  as  high  ground  as  any  other  part  of  the  county,  a  well  was  dug 
210  feet  deep  without  reaching  any  older  formation.  Mr.  Patterson, 
who  had  charge  of  the  digging,  informed  me  that  he  passed  through  : 

Ft. 

1.  Yellowish  clay 15 

2.  Green  clay 10 

3.  Whitish  clay  and  some  gravel 6 

4.  At  60  feet  from  top  struck  a  soft  white  sandstone  (prohably  a  bowlder),  then  21  feet  alternations 

of  sand,  gravel,  red  clay,  blue  clay,  etc.;  at  81  feet  struck  a  big  bowlder;  at  110  feet  bluechiy, 
continuing  to  210  feet ;  next  5  feet  of  quicksand— he  could  go  no  further.  A  strong  vein  of 
water  came  in  at  15  feet  from  the  surface,  also  at  105  feet ;  another  at  180  feet,  the  last  rising 
te  within  5  feet  of  the  top,  but  subsided  to  15  feet.    It  has  a  strong  sulphate  of  iron  taste. 

On  Whitley's  creek,  on  land  of  Daniel  Brown,  the  following  section 
of  drift  was  exposed : 

Ft. 
1.    Soil  at  top,  with  a  growth  of  white  oak  and  black  hickory ;  below  brown  clay,  with  a  few  small 

pebbles 8 

8.    Mostly  blue  and  brown  clay,  with  pebbles Itf 

3.  Black  spongy  stratum,  apparently  vegetable  mold,  with  no  pebbles ;  when  struck  gives  a  hollow 

sound 4 

4.  Bufif  clay  and  brown  sands,  with  talus  from  above li 

Up  a  ravine  a  hundred  yards  distant  is  a  fine  spring  of  exceedingly 
clear  pleasant  tasted  water  four  feet  in  depth;  bubbles  of  sulphuretted 
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North-west  of  the  above,  on  West  Fork  above  the  ford,  I  found  many 
tumbled  blocks  of  limestone  sticking  out  of  the  bank,  at  a  regular  eleva- 
tion above  the  water  in  the  creek.  They  are  somewhat  surrounded  by 
a  local  drift,  but  apparently  about  their  proper  place.  Down  the  river 
a  few  miles,  in  Shelby  county,  this  limestone  (No.  2  of  general  section) 
crops  out  in  regular  layers  4  feet  thick.  I  regard  the  above  named  Coal 
Measure  rocks  as  equivalent  to  those  seen  on  Limestone  creek  in  Effing- 
ham county.  I  would  therefore  say  that  a  shaft  would  have  to  be  sunk 
about  330  feet  at  Sullivan  in  order  to  reach  coal  No.  15,  or  probably 
850  feet  to  reach  coal  No.  7. 

• 

Springs  and  wells. — There  are  but  few  springs  in  this  county.  On  the 
south-east  and  north  east  portions  of  the  county  water  is  generally 
obtained  at  a  depth  of  from  15  to  22  feet.  Some  wells  on  the  prairies 
north  of  Bethany  are  but  13  feet  deep.  In  digging,  blue  clay  is  generally 
passed  through,  and  water  found  in  the  beds  of  sand.  A  well  at  the 
mill  near  Sullivan  was  dug  80  feet  deep,  with  no  water;  six  rods  from 
it  one  was  dug  30  feet  deep,  and  water  procured. 

Soil, — We  have  here  the  prairie  soil  and  the  soil  of  the  timbered  land, 
each  differing  from  the  other,  both  in  a[)pearance  and  in  relative  fer- 
tility. The  prairie  soil  is  very  nearly  of  the  same  character  everywhere, 
is  very  black,  and  generally  IJ  feet  or  more  in  depth.  Around  Sullivan, 
although  it  has  been  cultivated  for  many  years,  it  does  not  seem  to  be 
impoverished,  but  still  retains  great  fertility,  producing  annually  40  to 
50  bushels  of  corn  per  acre,  and  often  reaching  75 — never  less  than  20 ; 
w  heat  15  to  30,  often  30  to  35 ;  and  barley  46  bushels  per  acre. 

Near  Whitley's  creek  there  is  a  very  narrow  strip  of  probably  less 
than  a  quarter  of  a  mile  in  width  extending  along  the  stream  for  four 
miles  from  its  mouth,  with  a  growth  mainly  of  white  oak,  black  oak, 
and  hickory,  and  sometimes  sugar  tree.  Near  the  prairie  this  gives 
place  to  a  richer  land,  with  crab-apple,  thorn,  plum,  etc.;  further  up 
stream  the  soil  becomes  still  richer,  with  hackberry,  elm,  walnut,  honey 
locust,  laurel-oak,  ash,  bur-oak,  and  sometimes  chestnut  oak.  This 
soil  is  very  productive,  yielding,  according  to  Mr.  Smizer,  a  general 
average  of  50  bushels  of  corn  per  acre,  and  as  high  as  83,  with  33  of 
wheat. 

Around  Bethany  the  growth  is  very  similar,  but  the  soil  is  generally 
of  a  lighter  color,  containing  a  few  pebbles ;  the  growth  is  honey  locust, 
elm,  hackberry,  hazel,  laurel  oak,  hickory,  linden,  grape  vines,  cornus^ 
cherry,  coral  berry,  mulbery,  and  a  surface  covered  with  grass  and 
pennyroyal. 

Between  this  and  Sullivan  the  growth  is  somewhat  different,  consist- 
ing of  black  oak,  hazel,  hickory,  sassafras,  and  occasionally  bur-oak, 
walnut  and  comm.    This  land  is  very  well  adapted  to  the  growth  of 
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fruit,  and  yields  excellent  crops  of  wheat,  averaging  20  to  25  and  some- 
times as  much  as  35  bushels  per  acre. 

There  is  generally  a  belt  a  mile  in  width  of  poorer  land  with  a  yellowish 
soil  extending  along  the  South  Fork,  often  spreading  out  into  white  oak 
flats,  with  a -growth  principally  of  white  oak,  black  oak,  post  oak  and 
low  willow.  Indifferent  corn  and  tolerably  good  wheat  can  be  raised 
on  this  soil. 

Good  Osage  orange  hedges  have  been  planted,  and  succeed  very  well 
in  this  couuty,  and  there  are  also  some  willow  hedges. 

Macon  County  is  bounded  on  the  north  by  DeWitt,  on  the  east  by 
Piatt  and  Moultrie,  on  the  south  by  Moultrie,  Shelby  and  Christian, 
and  on  the  west  by  Christian,  Sangamon  and  Logan  counties. 

It  embraces  an  area  of  about  555  square  miles,  the  greater  part  of 
which  is  prairie,  the  timber  beiug  restricted  to  a  three  mile  belt  along 
Sangamon  river,  becoming  narrower  towards  the  eastern  part  of  the 
county,  a  similar  belt  near  Big  creek,  and  a  two  mile  strip  along 
Friends'  creek.  There  is  a  quantity  of  good  timber  both  on  the  hills 
and  bottoms,  including  white  oak,  black  oak,  bur-oak,  red  oak,  laurel 
oak,  pin-oak,  swamp  white  oak,  chestnut  oak,  hackberry,  hickory,  elm, 
honey  locust,  sassafras  and  ash.  White  walnut  and  blue  ash  are  found 
on  the  bottoms  of  Big  creek,  but  are  not  common. 

The  general  surface  of  the  country  is  flat  or  gently  undulating  on  the 
prairies,  becoming  more  hilly  as  we  approach  the  streams.  From  the 
northern  part  of  the  county  the  surface  declines  with  gentle  undula- 
tions southwardly  to  the  timber,  and  from  the  high  prairie  in  the  north 
there  is  a  fine  southward  view  to  the  Sangamon  timber  ten  miles  dis- 
tant. West  of  Harristown  the  slopes  are  extremely  gentle  from  the 
high  prairie  to  the  Sangamon  bottoms.  Eastwardly  the  timbered  land 
is  more  hill^'^,  becoming  quite  broken  near  Decatur,  with  lower  hills 
near  the  east  county  line.  Near  Decatur  the  hills  rise  by  long  slopes 
to  a  hight  of  about  90  feet  above  the  bottoms,  and  are  higher  than  the 
general  surface  of  the  country  a  little  south.  On  Sangamon  river  near 
the  east  county  line,  and  on  Big  creek  north  of  Mt.  Zion,  the  hills  are 
not  often  over  30  or  40  feet  high. 

Near  the  edge  of  the  prairie  south  of  Niantic  there  is  a  low  sandy 
ridge  with  a  growth  of  bur  oak,  black  walnut,  red  oak,  hackberry  and 
hickory,  changing  to  black  oak,  elm  and  hickory,  then  to  black  oak, 
hickory,  elm  and  laurel  oak.  Where  clay  predominates  pin-oak  and 
elm  constitute  the  principal  growth ;  the  richest  spots  abound  in  cherry, 
laurel  oak,  hazel,  elm,  mulberry,  redbud  and  black  walnut.  A  well 
dug  at  this  place  gives  the  following  section  : 
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Ft. 
1      Clay 2| 

2.  Dry  sand 10 

3.  Yellow  and  mottled  clay 3 

4 .  Quickaand  \vi  th  water 

Two  buudred  yards  distant  another  well  was  dng  with  somewhat 
diii'erent  results,  passing  through  27  feet  of  clay  to  clay  and  gravel, 
with  a  fine  stream  of  water  at  the  bottom. 

Near  Decatur,  and  for  three  miles  west  and  eastwardly  on  Sangamon 
hills,  the  soil  is  of  a  light  mulatto  color,  reddish-brown  clay  with  a  few 
pebbles  appearing  near  the  surface.  Near  Decatur  the  growth  is  black 
oak,  white  oak,  hickory,  hazel  and  some  walnut.  Near  the  edge  of  the 
prairie  the  growth  is  principally  bur  oak,  laurel  oak,  hickory,  hazel, 
plum  and  cherry;  passing  from  the  timber  to  the  prairie  the  change  is 
rapid  from  the  light  colored  and  yellowish  soil  of  the  timber  to  the  deep 
rich  black  prairie  soil. 

Two  miles  south  of  Decatur  the  soil  and  growth  changes  from  that 
of  the  black  oak  land  to  richer,  with  groves  of  elm,  white  oak,  walnut, 
hickory,  sassafras,  vines,  chestnut  oak,  laurel  oak  and  mulberry. 

Near  Mt.  Zion  are  tracts  of  good  land,  with  white  oak,  walnut,  chest- 
nut oak,  hazel,  sugar  tree  and  buckeye ;  the  washings  disclose  some 
gravel.  On  the  hillsides  are  goose  grass  and  pennyroyal.  On  the 
bottoms  of  Big  creek  blue  ash,  white  walnut,  sugar  tree,  elm,  linden, 
with  large  buckeye  and  bur  oak  trees  are  found. 

Pin  oak  and  laurel  oak  are  generally  found  at  the  edge  of  the  prairies. 

On  Sangamon  bottoms  there  is  plenty  of  good  timber,  including  bur 

oak,  red  oak,  black  walnut,  elm,  linden,  hackberry,  buckeye,  hickory, 

etc. 
Frairiet. — In  many  places  the  prairies  still  preserve  their  native 

beauty,  covered  with  tall  grass  and  adorned  with  Flora's  bright  gifts, 

among  which  are  found  the  delicately  beautiful  Pkysostegia  Virginianaj 

Oerardia  tenuifolia^  Oeiitiana  puberula,  with  the  coarser  plants  Silphium 

laciniatum  and  8»  terehinthinaceumy  Liatris  (2  or  3  species)  Helianthus^ 

SolidagOy  etc 

Stratigraphica  I   Oeolo gy  . 

The  geology  of  this  county  is  only  "surface."  Except  in  one  well,  no 
older  formations  than  the  Drift  have  been  discovered ;  at  about  100  feet 
in  a  well  at  Macon  it  is  said  solid  rock  was  struck,  which  may  be 
doubted,  inasmuch  as  large  bowlders  are  often  found  in  the  clays  of 
that  vicinity. 

Alluvium, — This  includes  the  soils  and  recent  formations  along  the 
streams.    The  Sangamon  banks  are  8  or  9  feet  high  and  composed  of 
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dark  clay,  vegetable  moald  and  a  little  sand.  On  the  gravelly  shoals 
many  small  shells  are  often  found,  belonging  to  the  genera  Paludina^ 
Melofiiay  Cyclas  and  TJnio  ;  where  the  water  is  more  sluggish  Anodontas 
are  common. 

On  the  flat  prairies  there  are  many  small  marshy  tracts,  fresh  plow- 
ing of  one  of  them  disclosed  to  view  remains  of  old  shells  of  the  genus 
PlanorUs  and  Lymnea,  It  is  not  improbable  that  in  a  few  years  most 
of  these  ponds  or  marshes  will  be  drained  and  cultivated,  and  the 
calcareous  material  of  the  shell  remains  will  be  found  a  useful  addition 
to  the  productiveness  of  the  soil. 

Dnft — At  Decatur  there  appears  6  to  10  feet  of  mostly  yellowish- 
brown  clay,  then  similar  clay  with  bowlders  and  pebbles  extending 
downwards  several  feet,  then  blue  and  brown  clay  and  pebbles. 

On  Big  creek,  in  sec.  4,  T.  15  N.,  E.  3  E.,  the  drift  appears  thus : 

1.  Thirty  feet  of  drift  clays  with  loose  pebbles,  sand  and  clay ;  at  lower  part  comminntod  sand  and 
day.  On  the  lower  slope  of  this  is  an  abnndant  growth  of  Equit^tum  or  scouring  nish,  associated 
with  Oentiana  aU>a  and  Pedieidariit  lanceolata. 

S.  Eight  feet.  The  upper  part  dark  brownish-black ;  lower  part  black  and  apparently  of  vegetable 
origin,  no  pebbles  seen ;  when  struck  a  hollow  sound  Is  produced.  Debrit  from  above  falling 
over  unites  with  this,  forms  a  niarshy  talus,  on  which  were  growing  Lobdia  ryphUitiea,  Soffittaria 
variabilis  and  several  other  marsh  plants. 

The  above  drift  section  is  very  similar  to  an  outcrop  on  Whitley's 
creek  in  Moultrie  county. 

Bowlders  and  pebbles  of  granite,  quartzite,  altered  sandstone, 
porphyry,  limestone,  chert,  etc.,  are  found  along  the  streams  and  irregu- 
larly scattered  on  the  prairies,  and  sometimes  very  large  ones  are  found 
alone  on  the  flat  prairie.  Three  miles  south  of  Oakley  observed  a 
bowlder  of  gray  granite  of  an  irregular  shape,  measuring  8  feet  across 
in  two  directions,  and  sticking  up  d  feet  above  the  ground.  The  sur- 
rounding soil  is  rich  and  black  and  no  other  bowlders  were  seen  near  by. 

WelU. — At  the  railroad  depot,  Decatur,  Mr.  Isaac  C.  Pugh  informed 
me  that  a  well  had  been  dug  90  feet  deep  through  sand  and  gravel,  but 
no  permanent  stream  of  water  was  reached.  Mr.  Pugh's  well  is  35 
feet  deep  and  aifords  plenty  of  water. 

On  the  flat  prairie  south  of  Decatur  water  is  found  at  a  depth  13  feet. 

Kear  the  east  county  line,  south  of  the  railroad,  it  is  reached  at  from 
12  to  57  feet,  but  the  supply  fails  in  dry  seasons ;  but  at  27  to  40  feet 
fine  streams  are  generally  obtained,  occurring  in  beds  of  sand  beneath 
the  blue  clay.  In  the  north-east  part  of  the  county  water  is  obtained 
at  from  10  to  20  feet  from  the  surface,  and  near  Forsyth  from  16  to  30. 
On  the  rolling  prairies  in  the  western  part  of  the  county,  water  occurs 
at  very  irregular  depths. 

Harristown  is  located  on  what  seems  to  be  an  elevated  prolongation 
of  a  low  drift  ridge.  At  this  place  a  well  was  dug  through  10  feet  of 
yellow  clay,  then  70  feet  of  blue  clay  with  no  sand,  and  only  surface 
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water  obtaiDed.  Two  miles  north-west,  also  on  high  prairie,  another 
well  was  dug  30  feet  deep,  and  has  generally  contained  about  25  feet  in 
depth  of  water. 

Springs. — In  sec.  4,  T.  17  K,  E.  2  E.,  there  is  a  large  spring,  the  water 
of  which  is  reported  to  contain  sulphur,  but  I  could  not  detect  its 
presence. 

On  the  land  of  John  Good,  near  Bethel  church,  4  miles  north-west  of 
Decatur,  is  a  boiling  spring.  Oarburetted  hydrogen  gas  accompanied 
with  small  white  Hakes  frequently  escapes  to  the  surface.  The  surface 
of  the  water  presents  a  slightly  irridescent  appearance;  it  is  very  cold 
and  pleasant  to  drink,  with  a  faint  taste  of  sulphur.  Along  its  margin 
a  small  species  of  Fhysa  is  found.  The  flat  ground  is  marshy  for  as 
much  as  an  acre  in  extent. 

In  the  Decatur  fair  grounds  are  several  large  and  fine  springs.* 

Agriculture. — It  is  apparent  from  what  I  have  heretofore  said,  that 
all  the  prairie  land  is  very  rich,  most  of  the  timbered  land  either  rich 
or  of  fair  quality,  and  all  capable  of  producing  fine  crops.  On  the  prai- 
ries, especially  in  the  northern  part  of  the  county,  fine  corn  crops  are 
annually  produced,  in  ordinary  seasons  yielding  65  bushels  per  acre 
and  often  more.  Although  the  soil  is  very  rich,  good  wheat  crops  are 
rare,  fall  wheat  extremely  uncertain,  except  near  the  south  county  line. 
The  farmers  generally  sow  spring  wheat  and  raise  from  15  to  20  bushels 
per  acre.  They  consider  the  ground  too  loose  for  fall  wheat,  but  some- 
times raise  good  crops  of  it  on  new  laud.  Other  grains,  oats,  barley  and 
rye  yield  well.  The  potato  grows  finely  when  not  injured  by  the  bug, 
but  late  vines  during  the  last  few  years  have  suift're<i  very  much  from 
their  deprelations. 

Fruit, — As  yet,  there  are  very  few  bearing  orchards,  but  the  county 
bids  fair  to  become  a  good  apple  growing  district  There  are  only  one 
or  two  small  vineyards  near  Decatur,  and  they  promise  well ;  tbis  soil  I 
believe  to  be  admirably  adapted  to  the  vine.  Other  small  fruits  when 
planted  do  well.  The  peach  crop  of  1868  was  very  good,  but  such  crops 
may  not  be  expected  every  year. 

A  few  good  hedges  were  observed  on  the  prairies.  The  Osage  orange 
does  very  well.  I  observed,  growing,  some  good  walnut  groves  on  the 
prairies 

*  Koi'E. — Mr.  Wm.  a.  W11.BOX  of  this  county,  liviug  ten  miles  south  of  Decatur,  struck  gas  on  his 
fami  in  the  autumn  of  1871,  at  a  depth  of  45  feet.  It  came  from  immediately  beneath  the  hard  pan 
and  was  found  at  seven  different  localities  on  the  place,  and  the  flow  appealing  to  be  constant  he 
utilized  it  in  furnishing  his  d>velling  house  with  both  light  and  fuel.  It  comes  from  a  bed  of  quick 
sand  beneath  the  hard  pan,  which  has  been  penetiuted  to  the  depth  of  fifteen  feet  without  reaching 
the  bottom.  When  last  heard  from  some  eighteen  months  after  its  discovery,  the  gas  still  continued 
to  flow  without  auy  apparent  decrease  in  the  quantity. 

A  quarter  of  a  mile  east  of  this  gas  well  another  boring  was  made,  which  at  a  depth  of  about  flfty 
feet  passed  through  a  bed  of  black  peaty  soil  some  four  or  five  feet  in  thickneBs,  but  no  gas  wns  found. 

A.  H.  W. 
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In  conclusion,  I  would  say  that  for  richness  of  soil  Macon  county  will 
favorably  compare  with  any  other  county  in  tbis  portion  of  the  State. 

Note. — Since  the  foregoing  report  was  written  a  boring  was  made  at 
Decatur  with  a  diamond  drill,  by  the  Western  Coal  Mining  Company; 
and  I  am  indebted  to  Mr.  Bban,  their  agent  here,  for  the  following 
record  of  the  work.  The  boriug  stopped  at  the  depth  of  607  feet,  1  inch, 
and  in  my  opinion  from  85  to  100  feet  above  the  horizon  of  the  Spring- 
field and  Howlett  coal.    The  following  is  the  record  of  this  bore : 

Ft.     In. 

SnrfaoeBoil,  cUy,  gravel,  etc.  (drift) ^ 118 

Coarse  micaceons  sandstone 4 

Arenaceons  clay  shale 34 

Grayish  limestone 4 

Darkclay  shale 6       6 

light  clay  shale 12 

Hicaceous  sandstone 18 

Clay  shale 94 

Bark  slaty  clay  with  fossils ' S 

Light  slaty  clay    ^ 3 

Red  shale 10 

Brown  and  red  shale  with  shells. 11       S 

Hard  conglomerate 3 

Coal  with  red  day  and  gravel... 1       4 

Fireclay 3       6 

Arenaceons  clay  shale 7       1 

Hard  lime  conglomerate 3 

Bluish  clay  shale 4 

Soft  micaceous  sandstone 21 

Dark  gray  shale  with  ironstone 9 

Clay  and  quicksand  t 3 

Blue  limestone 1       6 

Gray  sandy  shale  with  fossils r 22       1 

Gray  limestone 11       6 

Black  and  gray  shale 7 

Mud  vein  (flro-clay  ?) 2 

Blue  limestone 11       9 

Hard  conglomerate 2       1 

Blue  shale  and  some  rock 13       8 

Hard  gray,  sandy  and  micaceons  shale 44       6 

Black  shale. 2 

Coal,  hard  and  bright 1       2 

Fire-clay 9       9 

Bluish,  sandy,  clay  shale 8       4 

Mud  vein  (fire-clay) 2       1 

Dark,  slaty  clay  with  fossils 17       4 

Hard  conglomerate  rock 1       4 

Dark  shale  with  fossils 4       8 

Sulphur  balls 9 

Lime  conglomerate 5 

Bed,  sandy  clay  shale 29 

Bluish  clay  shale  with  sheUs 8       3 

507    T 

The  11  feet  9  inch  blue  limestone  found  in  tbis  bore  at  the  depth  of 

—26 
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345  feet  is  probably  the  same  as  the  Garlinville  and  Shoal  creek  bed, 
whioh  is  usually  from  210  to  240  feet  above  the  Springfield  coal. 

A.  H.  W. 

Piatt  County  is  bounded  on  the  north  by  DeWitt  and  McLean,  on 
the  east  by  Champaign  and  Douglas,  on  the  south  by  Moultrie,  and  on 
west  by  Macon  and  DeWitt  counties.  It  embraces  an  area  of  about  436 
square  miles,  most  of  which  consists  of  prairie, 

The  prairies  of  this  county  are  very  rich  and  in  a  great  measure  still 
preserve  their  native  wildness,  are  beautiful  in  the  summer  season,  cov- 
ered with  tall  grass  adorned  with  many  beautiful  flowers,  among  which 
are  the  rose,  Liairis,  (2  sp.)  Physostegia  Virginianaj  Pkloxpilosa^  Oerar- 
dia  ternuifolia^  Lobelia  spicata,  Lythrum  alatunij  Echinacea^  Oeniiana 
puberulay  Veronica  Virginica,  Aster  aericeuSj  and  several  other  species  of 
aster;  together  with  coarser  plants,  including  Monarda  (horsemint), 
Solidago  (several  species),  Silphium  or  rosin  weed  (3  species),  Fedicularis 
laneeolataj  JEryngium  yucca^folium^  Nabalvs  asper,  Helianthiis  (several  sp.), 
CeanothtiSy  etc.  Marshy  spots  and  ponds  are  often  seen,  even  on  the 
highest  prairies,  some  of  them  containing  living  shells  of  the  genus 
Physa  Lymnea  smd  Planorbiny  and  having  on  their  margin  a  growth  of 
Lobelia  cardinaliSy  Vernoniafa8ciculatan,u(\  Aster  cametis. 

iStreamff. — Willow  Branch  heads  in  several  large  springs  N.  W.  of 
Bement;  one  of  these  on  Thomas  Davis'  laud  is  said  to  contain  su1i»1iur, 
but  if  so,  the  quantity  must  be  very  minute,  for  I  could  not.  detect  its 
presence.    This  spring  spreads  out  into  a  large  grassy  marsh. 

The  South  Fork  of  Kaskaskia  river  rises  in  the  south  east  part  of  the 
county,  a  little  east  of  Bement,  runs  southwardly  for  12  miles  and  enters 
Moultrie  county ;  along  it  there  is  a  strip  of  timber  varying  from  one  to 
two  miles  in  width.  The  West  Fork  takes  its  rise  in  the  south-west  and 
runs  southwardly,  soon  entering  Moultrie ;  there  is  but  little  timber 
near  it,  only  first  a  fringe  of  willows  with  a  few  crab  apple  bushes 
beyond ;  lotv^er  down,  the  thorn  {Crataegus)  appears,  then  plum  and 
cherry  ;  next  cherry,  plum,  pin  oak,  laurel  oak,  elm;  still  further  down, 
elm,  red  and  white  oak,  hickory  and  bur  oak. 

The  largest  stream  in  this  county  is  the  !N^orth  Fork  of  the  Sangatnon 
river,  which  traverses  the  county  from  northeast  to  south-west,  and 
along  its  margin  are  many  springs  which  afford  a  constant  supply  of 
pure  water.  In  the  river  we  found  many  very  pretty  mollusks  similar 
to  those  already  enumerated  in  the  adjoining  counties. 

Timber  and  Topography. — Near  the  Sangamon  the  hills  are  low  and  of 
easy  ascent,  the  highest  not  over  4.5  feet;  the  neighboring  country  is 
not  broken,  but  somewhat  hilly  for  a  half  mile  from  the  stream.  Along 
the  river  and  Goose  creek  there  are  timber  belts  of  about  two  miles  in 
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width.  The  total  area  of  timbered  land  in  the  eonnty  probably  does 
not  exceed  50  square  miles. 

The  prairies  are  bordered  with  a  growth  of  laurel  oak.  pin  oak,  hick- 
ory, cherry,  plum  and  crab  apple,  with  sometimes  bur  oak  and  black 
walnut.  Between  the  prairies  and  the  Sangamon  bluffs  we  found  white 
oak,  sassafras,  shellbark'  hickory,  black  oak  and  hazel ;  on  the  sloping 
bluffs,  white  oak,  black  oak,  service  berry,  iron  wood,  black  haw,  red 
tree,  sugar  tree,  linden,  ash,  red  oak,  walnut,  red  elm  and  poison  oak. 
Good  timber  abounds  on  the  bottoms,  including  black  walnut,  bur  oak, 
ash,  maple,  hickory,  honey  locust,  hackberry,  mulberry,  red  oak,  linden, 
sycamore,  and  a  few  blue  ash  trees  were  observed. 

Away  from  the  streams  the  country  is  either  flat  or  very  gently  undu- 
lating, rising  by  easy  ascent  to  the  upland  prairie  and  gradually  blend- 
ing into  the  higher  mound-like  elevations. 


Stratigraphical   Geology . 

No  formations,  older  than  th6  Drift,  appear  in  this  county. 
The  character  of  .the  alluvium  is  similar  to  that  of  the  adjoining  coun- 
ties and  it  includes  the  soil  and  recent  deposits  along  the  streams. 

Drift — At  the  bridge  on  Sangamon  river,  near  Monticello,  it  is  thus 
exposed : 

Ft. 
1.    Yellowish-brown  clay 5 

8.  Claj,  sandand  bowlders - 5 

3.  Dark  Mh  brown  clay,  flne  sand  and  a  few  pebbles i 

4.  Black  clay 1 

5.  Clay  streaked,  black  and  dark  brown  with  ochrey  red 8 

On  Sangamon  bluffa,  four  miles  below  Monticello,  there  is  exposed : 

Ft. 
1.    Brown  day 6 

9.  Pebbles  and  clay 10 

3.    At  top  dark  brown  clay,  below  reddish-brown  finely  comminuted  sand  and  clay 14 

Between  Monticello  and  Oentreville  the  road  washings  disclose  three 
to  four  feet  of  bright  brown  clay,  sometimes  brown  sand,  pebbles  and 
bowlders. 

On  the  prairies  there  are  bowlders  of  granite  of  various  colors,  gener- 
ally gray,  red  and  grey  sienite  and  sienitic  granite,  quartzite  and 
altered  sandstone,  gneiss  and  greenstone ;  and  in  the  altered  drift  we 
found  Devonian  fossils  and  fragments  of  Goal  Measure  rocks. 

Springs  highly  colored  with  oxyd  of  iron  are  often  found  issuing  from 
the  drift  sands.  On  Willow  Branch,  in  sec.  29,  T.  19  K,  E.  5  E.,  there 
are  many  such  springs,  some  of  them  strongly  chalybeate.  In  one  of 
them  gas  arises  and  a  quantity  of  brown  sediment  is  deposited  on  its 
sides  y  the  ground  in  front  is  very  marshy  for  the  space  of  two  acres. 
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The  bluff  at  this  place  is  about  thirty  feet  high  and  composed  of  brown 
sand  and  small  rounded  pebbles.  Three-quarters  of  a  mile  up  the 
Sangamon  river  there  is  a  similar  marsh. 

.  Wells» — In' the  timbered  land  wells  have  to  be  dug  deeper  than  on  the 
prairies  and  on  the  higher  rolling  prairie  deeper  than  on  the  flat  prairie. 
In  the  northern  part  of  the  county  plenty  of  water  is  reached  at  twelve 
to  twenty  feet;  on  high  prairie  north-east  of  Bement,  fifteen  to  thirty 
feet;  on  high  prairie,  near  Monticello,  twenty  to  thirty  feet;  in  the 
south-west,  eighteen  to  thirty  feet. 

•  In  sec.  26,  T.  16  K,  E.  5  E.,  Mr.  LoYE  has  a  well  ten  feet  deep,  passing 
through  clay  to  sand,  but  the  water  sunk  in  the  sand ;  a  half  mile  west, 
plenty  of  water  is  obtained  at  five  feet  depth.  At  the  Monticello  hotel 
the  well  is  fifty-five  feet  deep,  the  water  generally  standing  at  twelve 
feet  from  the  surface,  but  in  the  summer  of  1867  it  sunk  to  forty  seven 
feet  from  the  top.  At  Gentreville  a  well  was  dug  on  the  hillside  thirty- 
six  feet  deep,  passing  through  six  feet  of  yellow  clay  and  sand  at  the 
top,  then  blue  clay  with  occasional  streaks  of  sand  and  some  pebbles ; 
a  little  quicksand  near  the  bottom,  and  at  the  bottom  a  stratum  of  dark 
clay  and  sand,  with  a  weak  stream  of  water.  The  bottom  of  this  well 
is  near  the  horizon  of  the  bottom  of  Sangamon  river.  One  hundred 
feet  distant,  and  at  an  elevation  of  twenty  feet  higher,  a  well  was  dug 
twenty-six  feet  deep  and  a  good  stream  of  water  procured. 

Soil  and  Agriculture. — ^The  soil  may  be  divided  into  two  classes,  the 
prairie  and  the  timber.  The  timber  is  a  loose,  mulatto  soil,  producing 
good  vegetables,  and  for  fruit  and  vines  is  said  to  be  quicker  and  better 
than  the  prairie,  and  is  evidently  dryer. 

The  prairie  consists  of  dark,  rich,  loose  loam,  sometimes  containing  a 
little  gravel;  after  the  first  sod  plowing,  if  left  thus  for  one  season,  a 
species  of  Helianthus  grows  up  very  thick  over  it  to  the  almost  entire 
exclusion  of  all  other  plants. 

The  southern  prairies,  I  was  informed,  could  be  plowed  within  two 
days  after  very  heavy  rains. 

The  prairie  soil  seems  admirably  adapted  to  the  growth  of  corn,  the 
yield  averaging  fifty  bushels  and  often  more  per  acre.  This  is  not  a 
good  wheat  growing  county ;  crops  of  spring  wheat  have  been  generally 
good,  but  this  year  (1868)  the  yield  was  not  a  half  crop.  Fall  wheat  is 
uncertain,  but  sometimes  yields  well,  better  than  the  spring  wheat. 


OHAPTEE    XVII. 


GALLATIN  COUNTY. 

Gallatin  connty  is  one  of  the  moat  interesting  counties  in  the  State, 
not  merely  geologically,  but  also  in  an  economical  point  of  view. 

A  marked  feature  in  the  topography  of  this  connty  is  an  axis  of  dis- 
turbance or  upheaval  that  crosses  it,  in  an  east  and  west  direction,  along 
the  southern  tier  of  sections  on  the  parallel  of  township  9.  The  ridge, 
which  is  formed  by  this  line  of  uplift,  attains  an  elevation  of  three 
hundred  and  foi-ty  two  feet  above  the  high  water  of  the  Ohio  river,  and 
has  received  the  name  of  "Gold  Hill." 

Its  summit  is  capped  with  the  conglomerate  or  millstone  grit,  a  mas- 
sive sandstone  that  usually  contains  small  quartz-pebbles,  and  lies  at 
the  base  of  the  Coal  Measures  in  this  part  of  the  State,  whilst  along 
the  northern  face  of  the  ridge  the  Chester  sandstone  and  limestone, 
which  comprises  the  upper  group  of  the  Lower  Carboniferous,  are 
brought  to  the  surface,  and  show,  as  well  as  the  superimposed  conglom- 
erate, a  strong  dip  to  the  south,  varying  in  places  from  ten  to  forty 
degrees.  Especial  attention  was  directed  to  discover  a  reversal  of  dip 
or  anticlinal  axis,  but  at  every  locality  visited  on  the  north  side  of 
the  ridge,  the  strata  from  top  to  bottom  were  basseting  at  &  high  angle 
to  the  north.  On  the  east  end,  approaching  the  Ohio  river,  Gold  Hill 
descends  with  a  very  gradual  slope,  and  is  lost  in  the  alluvial  of  the 
overflowed  bottom  back  of  Shawneetown.  In  front  of  this  town,  on 
the  Illinois  shore,  the  rocky  axis  here  crossed  by  the  Ohio  river  is 
exposed  to  view  at  low  water,  where  the  conglomerate  and  superim- 
posed strata  lie  in  great  confusion,  but  generally  show  an  unmistaka- 
ble dip  of  from  ten  to  twenty -five  degrees  to  the  south,  as  shown  in 
the  diagram,  which  represents  a  horizontal  section  of  the  rocks  running 
north  and  south.  The  basseting  conglomerate  seen  on  the  north  end 
of  this  section  appears  to  jut  against  a  reddish,  coarse-grained  mica- 
ceous sandstone,  that  lies  apparently  horizontal,  and  may  be  traced 
along  the  water's  edge  for  several  hundred  yards  up  the  river,  without 
presenting  any  appearance  of  an  anticlinal  axis.  It  weathers  roughly 
and  is  coated  in  spots  with  a  saline  efGLorescence,  and  is  charged  in 
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/Section  at  Shatoiieetown,  Gallatin  county,  III,  of  Millstone  grit  and  over- 
lying shales  exposed  at  low  water  of  the  Ohio  river. 

...  Argillaceous  shftl^,  nearly  horizontal. 


1^ 


s  ' 


AtgillAceoas  and  silidoua  shale,  with  bond  of  septaria  limestone,  **  Black 
Marble."    Some  coaly  matter;  dip  IS^^  S. 


Arglllaeeoas  shale,  with  nnmeroiu  bands  of  clay  iron-stone ;  dip  16°  to-S5°  S. 


I 


I 

1=1* 


i 


It 


.5 


H 


._.  Shale  and  coaly  matter ;  dip  i(K>  S. 


._  Shale,  with  thin  irregular-bedded  sandstone ;  general  dip  about  90^  S. 


.^Pyritiferons  shale,  some  coaly  matter  and  interoallated  limestones ;  dip  90*^  S. 

.  Hard  gray  sandstone,  coarse-grained ;  patches  of  thin  coal ;  dip  10°  S.    Con- 
glomerate. 


« 


..  Shelly  uneven'bedded  sandstone. 


Conglomerate ;  large  oasts  of  SigiUaria, 


..  Covered  space. 


I- 


Conglomerate;  dip  10°  S. 
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places,  also,  with  iron  ore,  that  forms  a  kind  of  ferrnginoas  conglome- 
rate or  pndding  stone,  and  here  and  there  small  patches  of  coal,  bat  no 
regular  seam.  Large  stems  of  Sigillaria  are  imbedded  in  it,  one  of 
which  is  twelve  inches  broad  and  six  feet  or  more  in  length. 

On  the  sonth  end  of  the  section  the  argillaceous  shales  lie  also,  appa- 
rently horizontal,  after  passing  a  short  distance  below  the  point  where 
they  show  a  dip  of  fifteen  degrees.  Several  thin  seams  of  coal  are 
seen,  as  shown  in  the  section,  but  so  crashed  and  broken  up  that  it  is 
difficult  to  determine  with  certainty  their  position  in  the  vertical  section 
of  the  Goal  Measures  hereafter  to  be  described.  The  coaly  matter  in 
the  shale  dipping  ten  degrees,  may  occupy  the  position  of  the  Battery 
rock  coal,  or  No.  1  of  the  section  above  referred  to.  Several  intercal- 
kited  bands  of  limestone  occur  in  the  section  ;  one,  a  black  septaria 
rock,  is  susceptible  of  a  fine  polish,  and  presents  an  appearance  almost 
equal  to  the  Irish  black  marble. 

A  casual  observer  of  the  tilted  rocks  at  Shawneetown  landing  would 
be  likely  to  exaggerate  the  thickness  of  the  strata  to  far  beyond  what 
is  shown  in  the  above  diagram,  the  measurements  for  which  were  care- 
fully made  by  stepping  the  distance,  and  it  is  thought  they  will  prove  to 
be  nearly  exact.  The  horizontal  length  is  between  nine  hundred  aud 
fifty  and  one  thousand  feet ;  which,  taking  the  average  dip  at  fifteen 
degrees,  woald  make  the  vertical  thickness  of  the  strata  to  be  from  two 
hundred  and  thirty  to  two  hundred  and  fifty  feet.  Now,  if  we  make  a 
reasonable  allowance  of  one  hundred  and  sixty  feet,  as  the  thickness  of 
the  millstone-grit  at  this  locality,  it  will  be  seen  by  reterence  to  the 
vertical  section  of  the* Coal  Measures  that  no  workable  coal,  above  the 
Battery  rock  coal  No.  1,  has  been  brought  to  the  surface  here. 

There  is  another  low  depression  in  the  Gold  Hill  range  in  this  county 
where  it  is  crossed  by  Saline  river,  at  Island  rifHe,  section  36,  township 
9,  range  8.  At  this  locality  a  Coal  Measure  sandstone  is  exposed,  but  I 
was  unable  to  determine  its  position  in  the  measures,  or  to  decide  posi- 
tively upon  the  direction  of  its  dip.  which  is  but  slight,  aud  apparently 
to  the  north-east,  while  at  Dorsey's  riffle,  a  short  distance  above,  the 
shales  and  thin-bedded  sandstone  in  the  river  are  dipping  35^  south, 
300  west. 

'^Goal  Hill"  is  the  name  of  a  short  range  of  hills  commencing  on  sec. 
4,  T.  10,  R.  9,  aud  terminating  on  sec.  8  of  the  same  township  and 
range.  With  the  exception  of  Goal  Hill  ridge  and  another  range  of 
hills  that  skirt  along  the  north  side  of  Saline  river,  the  country  south  of 
Gold  Hill  and  east  of  Saline  has  but  a  slight  elevatiou  ;  much  of  it,  in 
fact,  is  subject  to  overflow.  South  of  the  Saline  river,  and  along  the 
waters  of  Eagle  creek,  the  country  is  broken  by  hills  from  seventy  to 
one  hundred  and  fifty  feet  high.    Another  short  range  of  hills,  lying  to 
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the  north  of  the  Gold  Hill  axis  and  ranning  nearly  parallel  thereto, 
terminate  at  or  near  Eqaality,  on  the  west  side  of  the  north  fork  of  the 
Saline.  The  remainder  of  the  county  north  of  the  Gold  Hill  axis  is 
destitute  of  prominent  hills,  with  the  exception  of  an  elevated  narrow 
ridge  running  nearly  north  and  south  along  the  road  from  New  Haven 
to  Shawneetown,  and  terminating  within  three  miles  of  the  latter  place. 
Gallatin  county  is  well  supplied  with  water  courses.  Besides  the 
Ohio  and  main  Wabash  rivers  on  its  eastern  boundary,  the  Little 
Wabash  river  enters  the  county  at  the  village  of  New  Haven,  and  flows 
through  the  northeastern  corner  to  form  its  junction  with  the  main 
Wabash  twenty  miles  above  the  confluence  of  the  latter  stream  with 
the  Ohio.  The  north  fork  runs  through  the  north- western  portion  and 
joins  the  Saline  river  at  the  town  of  Equality,  on  the  eastern  border  of 
the  county,  while  the  latter  river  in  its  course  cuts  through  the  Gold 
Hill  axis  about  three  miles  below  Equality  and  flows  out  at  the  south- 
eastern corner  of  the  county  to  form  its  junction  with  the  Ohio  river 
just  above  the  Battery  Bock  coal  mines,  in  Hardin  county.  Eagle  creek, 
a  large  tributary  of  the  Saline  river  on  the  south,  and  its  numerous 
affluents,  ramify  through  the  south-western  portion  of  the  county. 
Besides  these  streams,  it  may  be  mentioned  that  there  are  a  few  ponds 
or  small  lakes  seen  in  the  low  lands  of  the  Ohio  and  Wabash  rivers, 
which  are  .supposed  by  many,  with  seeming  plausibility,  to  be  the 
remains  of  old  river  channels. 


Stratigram hical   Oeology . 

The  geology  of  this  county  will  be  best  understood  by  an  examina- 
tion of  the  section  on  page  202,  in  which  is  shown  the  chronological 
order  of  all  the  strata  visible  in  this  county. 

Lower  Carhoniferotis, — Along  the  northern  face  of  the  Gold  Hill  ridge, 
in  two  or  three  places  the  upper  part  of  the  lower  carboniferous  rocks 
has  been  brought  to  the  surface  by  the  axis  of  disturbance  which  pro- 
duced this  noted  ridge.  Tbese  rocks  belong  to  what  is  designated  in 
the  first  volume  of  the  report  on  the  geology  of  Illinois  as  the  '*  Chester 
groupJ"    • 

The  most  easterly  exposure  is  on  the  S.  hf.  of  sec.  33,  T.  9,  E.  9,  about 
three  miles  east  of  Shawneetown,  where  the  following  section  was 
obtained : 

Ft. 

Covered  slope  to  top  of  ridge ^ 50* 

Conglomerate,  with  pebbles ! 50 

Irregular  bedded  saudntone 80 

(yorered,  aandstoDe  and  sbale  ? 90 

LImcBtone,  with  Aichimodee. 55 

Covered  to  high- water  of  Ohio 40 

305 
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The  rocks  in  this  section  basset  to  the  north  at  an  angle  of  20<^.  The 
Chester  limestone  exposed  near  the  base  is,  for  the  most  part,  a  coarse 
crystalline,  grayish  rock  filled  with  small  eutrochites,  the  organic  struc- 
ture of  which  is  almost  obliterated  by  crystallization,  which  gives  a 
glimmering  lustre  to  the  freshly  broken  fragments.  It  is  remarkably 
poor  in  other  fossils;  for  after  a  long  and  diligent  search,  I  was  finally 
able  to  obtain  only  a  very  badly  preserved  specimen  of  Archimedes 
and  a  few  fragments  of  a  small  Spiri/er^  too  imperfect  for  determina- 
tion. There  is  a  thin  stratum  of  fine  grained  bluish  limestone,  in  which 
no  trace  of  organisms  could  be  found,  lying  between  strata  of  the  gray 
rock  and  near  the  lower  part  of  the  exposure. 

The  large  amount  of  talus  strewed  along  the  base  on  the  north  side 
of  Gold  Hill,  covers  up  the  lower  strata  so  completely  that  I  was  com  - 
pelled  to  make  two  separate  trips,  having  a  guide  each  time,  and  to 
spend  two  days  in  searching  before  being  able  to  find  the  limestone  at 
this  locality.  It  is  true  lime  had  been  burned  here,  but  so  long  ago  that 
people  generally  knew  nothing  about  it.  Though,  for  the  causes  herein 
stated,  this  limestone  could  be  traced  for  only  a  few  hundred  feet  along 
its  outcrop,  it  is  thought  that  it  may  extend  half  a  mile  or  more  along 
the  ridge  until  it  disappears  through  an  east  and  west  depression 
beneath  the  drainage  of  the  county.  To  the  west  of  sec.  33  the  ridge 
gradually  sinks,  and  is  crossed  by  the  Saline  river  in  sec.  31,  T.  9,  B.  9, 
and  in  sec.  36,  T.  9,  E.  8,  at  what  is  known  as  Island  Riffle,  where  rapids 
are  formed  by  the  stream  flowing  over  a  coarse  grained,  yellowish  sand- 
stone which  weathers  roughly,  and  the  position  of  which,  in  the  series, 
is  above  the  Conglomerate ;  but  I  was  unable  to  determine  its  exact 
place  in  the  vertical  section.  After  crossing  to  the  west  side  of  the 
Saline  river,  and  following  up  the  stream  to  sec.  27,  T.  9,  B.  8,  the  Ches- 
ter limestone  makes  its  appearance  again  high  up  in  the  ridge,  and 
forms  with  its  associate  strata  an  abrupt  escarpment.  They  basset  to 
the  north  at  an  angle  of  about  10^. 

The  following  section  was  taken  at  low-water  of  the  Saline  : 

Ft. 

Sol],  drift  and  covered. 60 

Quartsose  sandstone,  mostly  ooyered  up,  probable  equivalent  of  the  Chester  sandstone 50 

Chester  limestone,  gray,  with  thin  seams  of  calc-spar,  has  a  paucity  of  fossils;  yielded  a  fhkg* 

mentof  Produetus  eUgans S3 

CoYcred  to  low- water  of  Saline 70 

S03 

Besides  dipping  to  the  south,  which  is  the  regular  pitch  of  the  strata 
in  the  ridge,  there  is  here  also  an  east  and  west  wave  of  elevation  and 
depression,  which  carries  the  limestone  down  from  forty  to  fifty  feet,  a 
few  hundred  yards  to  the  east,  where  the  old  salt  springs — ^formerly 
known  as  the  "  Nigger  Works" — break  out  in  the  bank  of  the  Saline 

—27 
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river,  apparently  at  the  junction  of  the  limestone  with  the  sandstone 
which  lies  above  it.  Consequently,  we  may  consider  this  as  the  geolog- 
ical horizon  of  the  main  salt  brine  of  this  portion  of  the  State. 

With  the  exception  of  a  small  outlier  of  Chester  limestone  in  the 
south-western  part  of  the  county,  near  the  corner  of  Pope  and  Hardin 
counties,  no  other  localities  are  known  in  Gallatin  where  the  sub-car- 
boniferous rocks  can  be  found  outcropping;  and  wherever  examined 
these  rocks,  quite  contrary  to  what  is  usual,  show  a  remarkable  paucity 
of  organic  remains,  and  the  few  that  were  observed  it  was  found 
impossible  to  preserve. 


Coal    Mea    ures. 

The  section  which  accompanies  this  report  represents  the  entire 
thickness  of  coal  strata  in  Gallatin  county,  and  contains,  it  is  believed, 
all  the  workable  beds  of  coal,  together  with  some  of  the  most  impor- 
tant thin  seams  that  are  to  be  found  in  the  county. 

Section  of  the  rocks  in  Gallatin  county : 

Ft.    In. 

No.    1.  Silicious  shale 10 

No.    3.  Heavy  bedded  sandstoDO 5  to  40 

No.    3.  Siliceous  and  areillaceoua  shale 85 

No.    4.  Liniostone  (Carthage  rock ?) w..  8 

No.    5.  Shale  and  thin  Coal  No.  9 3 

No.    0.  Shales,  partly  bitnniinoQS  and  calcareous 30 

No.     7.  Bituminous  shale S 

No.    8.  CoalNo.8 2 

No.    9.  Siliceous  sbale  and  sandstone 40 

No.  10.  Limestone 4 

No.  11.  Bituminous  shale 0  to  3 

No.  12.  CoalNo.7 4  to  7 

No.  13.  Sandstone  and  shale : 41 

No.  14.  CoalNo.6 2     6 

No    15.  Shales  and  thin  bedded  sandstone '. 6.1 

No.  16.  Bituminous  shale .' S  to  5 

No.  17.  CoalNo.5 5 

No.  18.  Fireclay 3 

No.  19.  Clay  shale  with  iron  stone 3 

No.  20.  Sandstone  and  shale 78 

No.  21.  Shale  partly  bituminous 2 

No.  28.  Coal  No.  4 2      6 

No.  83.  Shale  and  thin  bedded  sandstone -. 42 

No.  94.  Thin  coal  (local) 0      4 

No.  25.  Fireclay r> 

No.  26.  Shalo  with  iron  stones  in  upper  part 43 

No.  27.  CoalNo.3 .' ;< 

No.  88.  Sandstone  and  shale ID 

No.  29.  Bituminous  shale 5 

No.  30.  Coal  No.  2 4 

No.  31.  Argillaceous  shale 20 

No.  32.  Thin  liedded  sandstone  and  siliceous  sbale  with  thin  coal 60 

No.  33.  Hearth  sandstone ^..  20 

No.  34.  Argillaceous  aha' e 40 
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Ft    Iji. 

No    35.  CoalNo.l 1  ft  8  In.  to     3 

No.  36.  Argillaceous  and  Biliceons  shale 70 

No.  37.  Conglomerate  sandstone 110 

No.  38.  Bluish  argillaceous  shale  (Lower  Carboniferous) 15 

No.  39.  Thin  ooal  (Lower  Carboniferous) 0     4 

No    40.  Argillaceous  shales  (Lower  Carboniferous) 10 

No.  41.  Covered  space  with  sandstone  (Lower  Carboniferous) 60 

No.  43.  Chester  limestone  (Lower  Carboniferous) 55 

No.  43.  Covered  space 40 

No.  1  or  "Battery-rock  coal"  is  not  worked  in  Gallatin  county,  and 
no  exposure  of  the  seam  could  be  recognized  with  any  degree  of  cer- 
tainty.   It  is  thought  probable  that  the  thin  seam  of  coalrash  shown 
in  the  horizontal  section  of  the  disturbed  strata  in  front  of  Shawnee- 
town,  and  a  thin  seam,  opened  some  years  ago  by  Mr.  Baker,  on  sec.  36, 
T.  9,  B.  9,  west  of  Shawneetown,  and  near  the  eastern  terminus  of  Gold 
Hill,  may  be  that  seam ;  but  no  reliable  evidence  was  found  to  establish 
this  conclusion.    In  the  decomposing  shales  above  the  rash-coal  in  the 
river  bank  at  Shawneetown,  a  few  fossils  were  seen,  that  are  thought 
to  be  characteristic  of  much  higher  strata,  as  Bellerophon  carbonaris^ 
B.  percarinatus^  Productua  longispinics  and  Spirifer  camerattis;  but  they 
crumbled  to  pieces  on  being  removed  from  their  matrix.    If  the  actual 
horizon  of  this  coal  is  above  No.  1  in  the  vertical  section,  and  near  the 
horizon  of  Ko.  7,  as  its  fossils  and  the  associated  limestone  seem  to  indi- 
cate, it  shows  a  remarkable  thinning  out  of  the  intermediate  strata,  and  a 
total  absence  of  workable  coal,  for  the  Conglomerate  can  not  be  more 
than  one  hundred  and  ten  or  one  hundred  and  thirty  feet  below  it,  pro- 
vided that  the  latter  rock  is  referable  to  the  Battery-rock  Conglomerate. 
I  am  aware  that  the  coal  seams  thin  out  to  the  northward  of  "Gold  Hill," 
but  at  the  same  time  I  believe  that  the  associated  strata  increase, 
instead  of  diminish  in  thickness  in  that  direction. 

The  opening  to  the  thin  coal  west  of  Shawneetown  (section  36)  in 
"Gold  Hill"  was  entirely  filled  with  rubbish,  and  no  good  view  could  be 
had  of  it.  The  strata  are  all  basseting  to  the  north  at  an  angle  of  20^ 
to  40<^,  which  renders  it  almost  impossible  to  work  a  coal  from  such  an 
outcrop.  Mr.  Beck,  who  had  been,  I  believe,  interested  in  the  mine, 
accompanied  me  to  the  locality,  and  he  expressed  the  opinion  that  tbe 
seam  was  found  to  be  two  feet  thick  in  the  opening.  Judging  from  what 
I  could  see,  the  coal  is  of  an  inferior  quality,  and  resembles  very  much 
the  coal  in  front  of  Shawneetown.  The  following  section  will  show  its 
position  in  the  ridge,  commencing  from  the  high  water  of  the  Ohio 
river,  which  point  was  determined  by  the  drift  wood  along  the  foot  of 
the  ridge : 

Ft. 

Covered  sloi>e  and  soil 10 

Buff  sandstone 10 

Sandy  shale  and  flagstone 100 

Blue,  soft  shale .9 
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Ft. 

FlaK-sandstoDe 10 

Gray  and  blue  shale,  with  ironatone '. 40 

Coal,  moatly  rash 1 2t 

Covered 30 

High  water  of  the  Ohio  riyer f 

804 

The  bnff'CoIored  massive  sandstone,  near  the  top  of  this  section,  forms 
a  vertical  wall  in  many  places  along  the. ridge;  and,  from  this  point, 
gradually  descends  to  the  east ;  so  that  where  last  seen  in  that  direc- 
tion, about  a  quarter  of  a  mile  distant,  it  is  found  to  be  only  sixty  feet 
above  highwater;  a  rate  of  dip  that  would  carry  it  to  the  water's  edge 
in  front  of  Shawneetown. 

In  Hardin  county,  below  the  mouth  of  the  Saline  river,  and  opposite 
the  town  of  Oaseyville,  in  Kentucky,  the  Conglomerate  rises  into  aver- 
tical  wall  known  as  the  *'Battery-rock,''and  forms  here  the  western  bank 
of  the  Ohio  river.  It  is  divided  into  two  beds,  by  a  very  thin  parting 
of  shale  and  coal.  The  latter  is  very  irregularly  bedded  and  is  not  any- 
where more  than  a  few  inches  in  thickness ;  and,  though  not  considered 
persistent,  it  is  seen  at  the  mouth  of  Tradewater  river,  on  the  opposite 
side  of  the  Ohio.  My  measurement  of  that  portion  of  this  rock  seen 
above  low  water,  taken  with  an  Aneroid  barometer,  made  the  lower  bed 
fifty  and  the  upper  sixty  feet  thick;  and  the  space  between  low  water 
and  the  coal,  which  is  here  referred  to  No.  1,  one  hundred  and  eighty 
feet. 

The  "  Battery-rock  coal,"  as  it  is  called,  is  the  equivalent  of  the  seam 
worked  by  Bell,  Cook  and  Casey,  on  Tradewater  river,  in  Kentucky ; 
and  also  the  equivalent  of  the  Ice-house  seaip,  or  No.  3  of  Owen's  sec- 
tion ;  and  likewise  it  is  believed  to  be  synchronous  with  the  Cannelton 
seam,  in  Indiana,  and  the  Hawesville  seam  in  Kentucky,  on  the  eastern 
margin  of  the  basin. 

On  Tradewater  river  this  coal  ranges  from  two  and  a  half  to  five  feet 
in  thickness;  but  back  of  Casey ville,  and  on  Shotwell's  property,  in 
Union  county,  Kentucky,  it  averages  only  from  eighteen  to  twenty-two 
inches.  At  Battery-rock  also  it  is  a  thin  seam,  rarely  reaching  twenty- 
two  inches.  At  every  locality  where  this  coal  was  seen  it  has  from  one 
to  four  inches  of  coal-rash  at  the  bottom,  above  which  the  coal  is  highly 
bituminous,  and  is  held  in  excellent  repute  by  steamboat  men  on  the 
Ohio  river. 

Battery-rock  coal  has  been  opened  in  three  or  four  places  along  the 
river  front,^b'ut  it  is  too  thin  and  too  subject  to  horse-backs  to  admit  of 
extensive  mining  operations.  The  gray-colored  roof  shales  contain  a 
few  fossil  plants  belonging  to  the  genera  Lepidodendron  and  Siigmaria^ 
Fecopteris  lonchitica  and  Neuropteris  hirsuta^  but  they  are  too  friable  to 
be  preserved.    No  fossil  shells  were  found,  though  Lingula  umbonata  is 
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common  in  the  roof  shales  of  this  coal  on  the  opposite  side  of  the  Ohio, 
and  on  Tradewater  river. 

The  following  section  obtained  along  the  river,  commencing  at  Battery- 
rock  ferry  and  extending  ilp  stream  nearly  to  the  month  of  Saline  river, 
will  serve  to  show  the  position  of  No.  1  coal  and  the  conglomerate, 
together  with  the  change  of  level  at  the  various  places  given. 

Section  at  Battery -rock  ferry  : 

Ft    In. 

Soil,  day  drift,  and  covered  space 50 

Massive  gray  aandstono,  (hearthstone) s..20 

Shale,  mostly  sillcioas 40 

Coal,  No.  1 1ft  4  In.  to  1      10 

SUioious  shales,  passing  down  into  flagstone 70 

Conglomerate,  upper  member 00 

Thin  coal,  wedgedln 0       4 

Conglomorato,  lower  member SO       0 

Low- water  of  the  Ohio 0       0 

S92       2 

Threeqnarters  of  a  mile  above  the  ferry,  in  a  north-west  direction,  N. 
40°  W.,  the  top  of  the  Conglomerate  is  just  at  the  water's  edge,  while 
three-quarters  of  a  mile  again  above  this,  and  halt'  a  mile  below  Sellers' 
paper  mill,  the  base  is  eighty  feet  above  the  river,  where  the  following 
section  was  taken : 

Ft    In. 

Conglomerate  sandstone,  forming  a  cllfP 35 

(Shows  70  feet  thick  at  Sellers*  paper  mill,  where  large  masses  have  broken  off  and  tumbled 
to  the  plain  below;  one  block,  larger  and  more  conspicaous  than  the  others,  has  received 
the  name  of  "  Stack  Rock.") 
Blue  argillaceous  shales,  with  nnmerons  bands  of  carbonate  of  iron,  comprising  altogether 
from  one  to  one  and  a  half  feet  of  (lood  iron  ore ;  one  band,  fonr  to  six  inches  thick,  eon- 
tains  a  number  of  imperfect  casts  of  fossil  shells :  AthyrU  su^tilUOj  MacrochtUuft  inhahilit  t 
Spiriftr  cameratus  f  small  BeUeropkon^  Nucula  and  a  fragment  of  a  OyaUmphylloid  coral. .  .14 

Coal,  reported  fh>m  a  bore 0       8 

Sandy  and  argillaceous  shale 7 

Covered,  to  low-water 58 

114       8 

Half  a  mile  above  Sellers'  paper  mill,  in  a  direction  N.  47^  W.,  coal 
No.  1  is  ninety -five  feet  above  low-water,  and  may  be  seen  above  and 
below  the  month  of  coal  creek  ;  and  one-half  mile  above  the  last  locality, 
in  a  direction  N.  61^  W,,  it  is  one  hundred  and  twenty-two  feet  above^ 
low- water,  at  T.  Bees  &  Oo.'s  mines.  The  general  dip  of  the  strata  is 
north,  about  20^  east,  and  the  irregularity  in  the  elevation  of  the  Gon- 
glomerate  and  coal  along  the  river  bluff  is  mainly  due  to  the  position 
of  the  exposure  being  on  one  or  the  other  side  of  the  strike  line,  and 
furnishes  no  evidence  of  more  than  one  seam  of  coal  above  the  con- 
glomerate at  the  localities  here  cited.* 

*  Since  this  report  was  written  T  visited  this  locality  in  company  with  G-.  E.  Sbllbbs,  Esq.,  of 
Bawlesville,  and  traced  the  blufib  oarofally  f^om  Battery  rock  to  the  mouth  of  the  Saline.  From  this 
examination  I  am  confident  there  are  two  seams  of  coal  above  the  Battery  rock  coal  outcropping 
between  these  points,  which  either  represent  coals  Nos.  2  and  3  of  the  general  section  given  on  page 
S  tt  nq.  of  this  volume,  or  else  they  are  local  seams  that  have  not  been  seen  elsewhere. 

A..  H.   Tf* 
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Goal  No.  2,  or  "four-foot  seam,"  as. it  is  genemlly  called  here,  is  the 
next  workable  coal  ia  the  ascending  order;  it  has  been  reached  by  a 
shaft  on  the  tSaline  river,  in  Gallatin  county,  at  the  Independent  Coal 
Company's  mines,  where,  as  well  as  in  Union  county,  Kentucky,  it  is 
uniformly  four  feet  thick,  and  of  fine  quality  for  steam  and  manufac- 
turing purposes;  the  color  brownish-black;  it  has  a  laminated  or  spliuty 
structure,  with  carbonaceous  partings,  and  appears  to  be  remarkably 
free  from  sulphur.  The  space  between  Nos.  1  and  2  is  about  one  hun- 
dred aiMl  forty  (140)  feet,  and  contains,  on  the  Kentucky  side  of  the 
Ohio,  two  or  more  thin  seams  of  coal,  but  no  bed  that  is  thick  enough 
to  be  worked. 

The  Independent  Coal  Company  work  both  No.  2  and  No.  3  from  the 
one  shaft,  which  commences  just  below  No.  4,  or  "Well  coal,"  and  is 
one  hundred  and  fourteen  feet  deep.  The  following  section,  made  from 
this  shaft,  will  exhibit  the  character  of  the  strata  passed  through  : 

Section  of  the  Independent  Coal  Company's  shafc,  sec.  35,  T.  10,  R. 
9 ;  coal  dips  N.  10°,  E.  about  3o  : 

Ft.    In. 

Soil  and  olay 10 

Sandstone 6 

Bluo  argillaceous  shale 8 

Silicions  shale,  with  iron  stone 18 

Coal,  thin 0       4 

Fire-clay 5 

Siliciuus  shale,  with  iron-stone 40 

Gray,  sheety-sandstone,  with  bitumen 3 

Conl,  No.  3  3 

FirecUy 0       6 

Sandstone 8 

Silicious  shale,  with  iron-stone 10       6 

Black,  bituminooB,  hard  slate 5 

Coal,  No.  8 4 

131        4 

The  space  between  No.  2  and  3  coal  is  only  twenty-four  feet  in  this 
shaft,  but  it  is  nearly  double  this  depth  at  Shotwell's  mines  in  Ken- 
tucky. 

CoalXo.3. — Is  of  fair  quality,  but  it  contains  some  sulphur,  and  its 
reputation  in  the  market  is  not  quite  so  good  as  that  of  the  seam 
below  it. 

In  drifting  or  running  an  entry  to  the  west  in  this  shaft  after  coal  No. 
3,  a  serious  fault  was  encountered ;  the  coal  was  abruptly  terminated 
by  a  solid  wall  of  sandstone,  and  was  not  recovered  up  to  the  time  of 
my  visit.  No.  2  was  being  worked  in  the  same  direction,  with  a  view 
to  learn  if  it  also  is  afiected  by  the  fault,  and  to  endeavor  to  discover 
its  nature.  My  opinion  is  that  the  coal  will  be  found  above  the  level  of 
the  entry,  as  the  sandstone  which  occupies  its  place  appears  to  be  the 
same  as  the  rock  which  underlies  this  seam. 
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A  few  hundred  yards  above  the  Independent  Company's  shaft,  IN'o.  3 
outcrops  in  the  bank  of  Saline  river,  and  No.  2  was  reached  there  by  a 
shaft  thirteen  feet  below  the  bed  of  the  stream.  The  old  works  at  this 
locality  have  long  since  been  abandoned,  and  the  openings  are  filled  up 
with  rubbish,  brought  by  the  overflows  of  the  Saline  river. 

Near  the  foot  of  the  hills,  a  few  hundred  yards  north  of  the  above 
mines,  and  on  land  belonging  to  the  same  company.  No.  4  coal  was 
struck  by  sinking  a  well,  and  was  subsequently  bored  through  at  tbe 
company's  ofdce.  It  is  two  and  a  half  feet  thick  and  lies  between  ninety 
and  one  hundred  feet  above  No.  3,  as  proved  by  the  bore  at  the  office 
and  by  the  section  of  the  shaft  above  given. 

Nos.  5,  6  and  7  are  seen  in  their  regular  sequence  outcropping  in  the 
hill  on  the  Independent  Company's  property  north  of  the  shaft,  and  on 
the  above  section  No.  5  is  from  eighty-eight  to  one  hundred  feet  above 
No.  4.  This  space  is  tilled  with  thin  bedded  sandstone  and  shales,  with 
more  or  less  iron  ore.  It  is  generally  a  little  less  than  five  feet  thick, 
though  usually  called  in  this  county  and  Union  county,  Kentucky,  the 
*'flve-foot  coal."  The  color  is  a  dull  black,  and  on  the  Saline  river  it  is 
often  marked  by  a  beautiful  play  of  colors,  giving  rise  to  the  appellation 
of  "  peacock  coal."  It  contains  a  large  percentage  of  fixed  carbon,  and 
but  for  the  sulphur  bands  which  are  mixed  with  it,  would  prove  the  very 
best  coal  for  steam  and  manufacturing  purposes  in  the  basin.  It  has 
been  extensively  mined  for  the  supply  of  steamboats,  both  along  the 
Ohio  river  in  Kentucky,  and  on  the  Saline  river  in  this  county,  but 
from  injudicious  mining  or  other  causes,  it  has  fallen  into  bad  repute, 
and  Nos.  2  and  3  have  for  the  time  being  supplanted  it  in  public  favor. 
The  poor  reputation  which  has  befallen  this  seam  I  have  no  doubt  may 
be  traced  to  the  coal  not  having  been  properly  screened  and  not  sei)a- 
rating  it  from  the  sulphur  bands  with  which  it  is  contaminated. 

No.  5  has  been  opened  and  worked  at  many  places  on  sections  27,  35, 
21  and  9,  township  10,  range  9,  and  was  reached  in  a  bore  on  Eagle 
creek,  on  section  13,  township  10,  range  8,  on  the  south  side  of  the 
Saline  It  has  been  worked  by  a  shallow  shaft  to  furnish  fuel  for  Eoss' 
mill  at  Equality,  aud  can  be  seen  in  the  bed  of  the  Saline  river  at  the 
latter  place  when  the  river  is  extremely  low.  About  two  miles  south- 
we^'t  of  Equality,  on  the  eastern  edge  of  Saline  county,  it  is  worked  by 
drifting  into  the  hill,  and  furnishes  the  fuel  to  evaporate  the  brine  of 
the  salt  works  owned  by  Messrs.  Temple  &  Castle. 

The  black  bituminous  roof  shales  of  No.  5  coal  contain,  usually,  an 
abundance  of  beautiful,  compressed  shells,  completely  gilt  with  brilliant 
yellow  pyrites  of  iron.  This  shale,  with  its  fossil  treasures,  rapidly 
decomposes  when  exposed  to  the  weather,  aud  can  be  preserved  only 
when  obtained  fresh  from  the  mines,  and  properly  cared  for.    When  I 
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visited  the  mines  on  the  Saline  riv.er  for  the  purpose  of  making  this 
report,  no  fresh  shale  was  being  brought  from  the  mines,  and  the  old 
would  not  bear  handling,  especially  when  it  contained  pyritiferous  fos- 
sils, but  would  crumble  into  fragments.  The  most  abundant  shells  are 
Aviculopecten  rectilaterarius^  Productus  longispinus^  Nautilus  decoratun^ 
Solenomya  8oleni/ormiSy  Nucula  ventricosa,  Orthoceras  Kushensisj  Pleura- 
tomaria  GrayvillensiSj  Bellerophon  carbonarius,  and  Chonetes  mesoloha. 

Coal  No,  6. — Lies  from  sixty  to  seventy  feet  above  No.  5,  is  from  two 
to  three  feet  thick,  and  was  formerly  woj*ked  on  the  Saline  river  at  Tol- 
bert's  mines,  and  on  the  Curlew  mines'  property,  near  Oaseyville,  in 
Kentucky ;  the  quality  is  said  to  be  very  good,  but  the  old  openings 
have  long  since  been  filled  up,  and  there  was  no  chance  of  collecting 
specimens  or  of  seeing  the  solid  coal.  The  outcrop  of  this  seam  was 
seen  at  the  localities  above  cited  for  No.  5.  In  the  hill  at  Equality  it  is 
of  very  poor  quality,  and  is  not  over  fifteen  to  twenty  inches  thick.  At 
this  latter  locality  it  is  underlaid  by  a  massive  sandstone,  and  the  latter 
is  underlaid  by  gray  and  buff  silicious  shales,  with  ironstones  down  to 
the  black  shales  overlying  No*.  5  coal. 

No,  7  Coal, — ^This  seam  lies  from  one  hundred  to  one  hundred  and 
twenty  feet  above  No.  5,  and  is  at  some  localities  from  eight  to  nine  feet 
thick.  Its  color  is  a  jet  black,  it  breaks  into  cubes  and  has  numerous 
cross  fractures  lined  with  salts  of  calcium.  The  bed  is  divided  into  two 
seams  by  a  parting  of  fire  clay  from  half  an  inch  to  four  inches  or  more 
in  thickness,  and  near  the  top  of  the  seam  there  is  a  very  thin  sulphur 
band  (bi-sulphide  of  iron),  which  seldom  exceeds  one-eighth  of  an  inch 
in  thickness.  That  portion  of  the  bed  above  the  fireclay  parting  is 
generally  considered  the  best,  and  in  Union  county,  Kentucky,  at  the 
Curlew  mines,  this  part  of  the  seam  is  assimilated  to  a  cannel  coal. 
No.  7  has  been  opened  and  mined  on  the  Independent  Goal  Company's 
land  in  connection  with  No.  5 ;  also,  at  Tolbert's,  in  section  21,  township 
10,  range  9,  and  at  Boswell's  a  half  mile  north  of  the  former  mines.  At 
these  localities  the  bed  is  from  three  to  four' feet  thick,  the  clay  parting 
is  two  inches  thick,  and  is  eight  inches  from  the  bottom  of  the  bed. 
The  following  section  was  taken  at  Boswell's  mine,  section  26,  township 
10,  range  9 : 

Ft.  In. 

Covered  slope 0 

Thick  bedded  BAndstone 9 

Flaj^Btones 6 

Silicioas  shale 4 

Gray  limestone 3 

Black  shale ^ 8 

Coal 2    4) 

Fire-clay 0    sSCoalKcT..    3     S 

Coal 0    8) 

Covered 0 

27     a 
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The  direction  of  the  dip  is  north  10^  east,  at  the  rate  of  about  three 
inches  to  the  yard.  In  the  decomposing  roof  shale,  at  the  mouth  of  this 
mine,  Aviculopecten  rectilaterarius  and  Gardinia  f  frag  His  were  seen,  but 
they  were  too  friable  to  bear  handling.  As  the  strata  rise,  from  Bos- 
well's,  in  the  direction  of  the  Saline  river.  No.  7  is  found  high  up  in  the 
ridge  on  the  Independent  Coal  Company's  property,  and  No.  5  outcrops 
near  the  base.  On  the  property  of  Mr.  Hines,  section  13,  township  10, 
range  8,  on  Eagle  creek,  No.  7  is  seen  outcropping  in  the  bed  of  the 
creek,  but  following  to  the  south  some  two  hundred  yards,  on  the  rise 
of  the  strata,  it  is  found  thirty-three  feet  above  the  creek,  where  it  has 
been  mined  to  a  limited  extent  by  Mr.  Hines,  for  fuel  to  run  his  saw 
mill.  At  these  outcrops  the  overlying  limestone  could  not  be  seen ; 
however,  Mr.  Hines  informed  me  that  it  made  its  appearance  at  the  end 
of  his  drift,  where  I  wa«  unable  to  see  it  for  want  of  lights,  but  I  fully 
satisfied  myself  of  the  identity  of  the  bed  by  the  clay  parting  and  sul- 
l>hur  band,  the  former  ten  inches  from  the  bottom,  and  the  latter  a  few 
inches  below  the  top.  Mr.  Hines  informed  me  that  at  the  creek  he 
bored  forty  feet  below  this  seam,  and  passed  through  a  lower  coal  that 
was  two  and  a  half  feet  thick ;  this  latter  is  in  the  position  of  No.  6. 
Along  Eagle  creek,  westward  to  the  county  line.  No.  7  has  been  reached 
in  wells,  and  can  be  traced  in  a  northeast  direction  to  Bowlsville.  At 
Bowlsville,  on  sections  8  and  9,  township  10,  range  9,  in  the  range  called 
Coal  Hill,  Nos.  7,  6  and  5  outcrop.  Coal  No.  7  outcrops  on  both  sides 
of  Coal  Hill,  and  has  been  opened  in  a  number  of  places  at  various  ele- 
vations above  high  water  of  the  Ohio  river  of  1848,  as  determined  by 
E.  F.  Lee,  Civil  Engineer. 

The  following  descriptions  of  these  openings  are  given  to  show  that 
no  reliance  can  be  placed  on  the  local  dip  of  a  coal  seam  as  a  means  of 
identifying  the  beds  over  any  great  extent  of  country  : 

At  the  Mason  entry  into  No.  7  coal,  on  the  north  part  of  section  9,  the 
seam  is  ninety-eight  feet  above  high  water  of  the  Ohio,  is  three  feet  ten 
inches  thick,  has  a  clay  parting  of  two  inches,  about  one  foot  from  the 
bottom,  and  a  thin  band  of  sulphur  near  the  top.    Above  the  seam  is : 

Ft.  In. 

Shale 1  6 

Dark  limentono 4 

Black  bitaminoua  shale 8 

CoalKo.  7 S  10 

Fire-clay f 

One  hundred  yards  to  the  north-east,  near  the  line  between  sections 
9  and  4,  seventy-eight  feet  above  high  water,  there  is  another  opening 
showing  a  dip  of  the  strata,  on  this  part  of  Coal  hill,  to  the  northeast 
at  the  rate  of  twenty  feet  in  four  hundred  of  horizontal  distance. 

—28 
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Section  at  the  Faughan  entry : 

Ft.    In. 

Shalo '.  4 

LimestoDe 5 

Shale 6 

Coal  No.  7 4 

Flie-day 

The  coal  at  this  entry  is  one  hundred  and  forty-six  feet  above  high 
water^  showing  a  rise  to  the  south-west  of  forty-eight  feet  in  nineteen 
hundred  and  fifty. 

Section  at  Forrester  entry : 

Ft    In. 

Limestone 2 

Shale 6 

CoalKo.7 , 4 

Fire-clay t 

At  the  Forrester  entry,  near  the  middle  of  section  8,  the  elevation  is 
one  hundred  and  thirty-nine  feet  above  high  water,  showing  a  difference 
of  only  Bcven  feet  in  half  a  mile,  which  apparently  indicates  that  it  is 
nearly  on  the  strike  of  the  formations  on  this  part  of  the  hill.  The 
limestone  here  has  diminished  to  two  feet. 

At  the  Barlow  entry,  near  the  middle  of  the  south-east  quarter  of 
section  8,  the  coal  is  eighty-four  feet  above  high  water,  which  shows 
a  dip  S.  10^  E.,  of  fifty-five  feet  in  a  horizontal  distance  of  fourteen 
hundred  and  fifty  feet. 

Section  at  A.  Barlow  entry  : 

Ft.  In. 

Shale 6 

Coal  No.  7 4 

Fire-clay f 

At  this  entry,  on  the  north  side  of  section  8,  the  coal  is  one  hundred 
and  twenty-eight  feet  above  high  water,  and  the  limestone  is  absent, 
being  replaced  by  shales.  The  coal  is  four  feet  thick  and  has  the 
sulphur  band  and  clay  parting. 

On  the  north-west  quarter  of  the  same  section,  the  limestone  is  in 
place  again,  and  the  coal  is  one  hundred  and  two  feet  above  high  water, 
showing  a  south-west  dip  of  twenty-six  feet  in  one  thousand  one  hun- 
dred. On  the  north-east  quarter  of  section  7,  at  the  Jones  entry  on 
Coal  creek,  Ko.  7  coal  is  at  high- water  mark,  showing  a  dip  of  6<^  or  7^ 
to  the  west,  and  a  fall  of  one  hundred  and  two  feet  from  the  last  entry, 
in  rather  less  than  half  a  mile. 

At  the  town  of  Equality  on  the  western  boundary  of  the  county, 
Nos.  5,  6  and  7  occur  in  their  regular  sequence,  as  seen  at  Bowlsville, 
the  Independent  Company's  mines,  and  other  places.  At  these  locali- 
ities  all  three  beds  have  been  opened,  and  more  or  less  mined,  to  supply 
the  home  market. 

No.  7  is  usually  four  feet  thick  in  the  many  openings  where  it  is 
mined  in  the  streets,  and  around  the  town.    The  miners  report  the  dip 
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here  to  be  in  every  direction ;  that  is,  that  no  two  openings  show  the 
same  pitch,  and  that  they  can  hardly  prononnce  upon  any  decided  di]>. 
The  identity  of  the  bed  is  proved  by  the  presence  of  the  limestone 
roof,  sulphur  band,  and  clay  parting.  The  following  section  shows  the 
strata  in  the  hill  at  Equality : 

Ft.    In. 

Soil  and  drift 35 

SftDdstone 15 

Silicioas  shale 5 

Linieetone 4       6 

Shale 6 

.Coal  No.  7  (with  olay  parting) 4 

FiroH^lay 6 

Shale,  and  massive  sandstone 45 

Coal  No.  8 1       6 

Sandy  flag-stones,  and  light  bine  shale  with  iron>stone8 68 

Black  shale 9 

Coal  No.  5,  in  shaft  at  Ross's  mill 5 

176       0 

About  two  miles,  a  little  west  of  north,  from  Equality,  No.  7  coal  was 
seen  at  low  water  of  the  North  Fork  of  the  Saline  river,  making  a 
descent  in  that  direction  of  nearly  one  hundred  feet ;  it  was  traced 
along  the  bank  of  the  river  for  more  than  half  a  mile  before  it  disap- 
peared under  the  low  lands  to  the  northward.  Goal  was  first  mined  in 
this  county  at  the  above  locality,  and  was  hauled  at  an  early  day  to 
Equality  over  bad  roads,  before  the  fact  was  known  that  every  family 
in  the  town  could,  if  they  so  desired  it,  have  a  coal  mine  in'  their  own 
yard.  North  of  this  locality  no  workable  coal  has  been  found  in  the 
county. 

At  Ohristmasville,  eight  or  nine  miles  north  of  Equality,  in  the  north- 
western part  of  the  county,  and  where  the  bridge  crosses  the  North 
Fork  of  the  Saline  river  on  the  road  from  Equality  to  Carmi,  there  is 
exposed  in  the  bank  of  the  river  a  few  feet  of  argillaceous  and  siliceous 
shales,  containing  a  thin  fossiliferous  band  of  calcareous  sandstone,  ns 
shown  in  this  section  : 

Ft    In. 

Soil  to  the  street  of  the  Tillage 10 

Yellow  argillaceous  shale,  with  iron-stones 5 

Fermginous  oaloareoos  sandstone,  with  casts  of  fossil  shells  3 

Schistose,  gray  sandstone  6 

Hard  sandstone 8 

Schistose  sandstone '. 1 

Bluish  arglllaoeoDB  shale,  some  coaly  matter 3 

Low  water.  North  Fork  of  the  Saline 

80       5 

The  fossils  found  in  the  three-inch  band  of  the  above  section  are : 
Aviculopecten  ocddewtaXifi^  Ednwndia  reniformiSj  Athyris  subtilita^  Pteri- 
nea  gibbosa^  Myalina  Swallovi^  M.  meliniformisj  Eumicrotia  Haumi,  Mac- 
rocheilus  primigenitiSj  Schizodus  Up  t  Turritellat  Stephensanay  BeUerophon 
nodocarinatusj  Allorisma  8p  f  Fleurophorus  sub-costatusy  etc. 
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Aboat  three  and  a  half  miles  north  of  Shawneetown  the  following 
section  was  obtained  at  '^Bouudpond  hill,"  which  forms  a  part  of  the 
ridge  ov  range  of  hills  reaching  northward  to  New  Haven  on  the  Little 
Wabash  river : 

Ft.    In. 

Soil  and  drift 10 

Shale 5 

Limestone  ("Carthage  rock  f") 8       8 

Black  bitnmiDoua  shale 1 

Coal,  No.  9 6 

Shale,  In  covered  space 90 

Seddish  schistose  sandstone,  weathers  rough 15 

Argillaceons  and  siliceous  shale 30 

Black  sheet}*  shale 2 

Calcareous  shales,  wiUi  nearlj'  the  same  species  of  fossils  as  are  fonnd  at  Grayville,  HI.  and  Rush 
creek,  Posey  county,  Indiana :  Leda  bella-gtriata,  Xueula  verUrieoga,  Bellerophon  carboruiriuif 
B.Mont/ortianus,B.  percarinatv^,  Maerocheilus  prim%genitu,  Myalina  mb-quadrata^  Pleuro- 

totnaria sphcerulata,  P.  Ora{,viUe9mjs,  and  Schizodtu  Spi 6 

CoalKo.  B 3 

Fire-clay 6 

Siliceous  shale 6 

Covered  to  low  water  of  the  pond 10 

108       9 

The  limestone  at  the  top  of  this  section  is  generally  poor  in  fossils, 
but  it  contains  at  this  place  large  crinoid  stems  and  a  few  shells  ]  among 
which  were  recognized  Producius  longispimis  and  Athyris  svbtilita. 
The  rock  is  a  hard  gray  limestone  which  weathers  roughly  and  readily 
splits  up  into  irregular  slabs,  with  reddish-brown  stains  of  oxyd  of 
iron  on  the  weathered  surface  It  occupies  in  the  geological  horizon  the 
position  of  a  similar  limestone  which  is  seen  opposite  Wabash  island, 
on  the  east  side  of  the  Ohio  river,  in  Union  county,  Kentucky,  an<I  at 
Carthage,  one  mile  below  Uniontown  ;  it  has  been  designated  by  Owen, 
in  the  Kentucky  report,  as  the  "Carthage  Limestone.'' ' 

At  New  Haveu,  on  the  Little  Wabash  river,  this  limestone  is  seen  in 
the  bank  of  the  river,  where  the  following  section  was  obtained : 

Ft.    In. 
Covered  slope  to  street  in  New  Haven 10 

Linii'stono  "Carthage" 4  to  5 

Black  slieety  shale ^ 1       6 

Thin  coal 3 

Fire-clay  and  shale 3 

Ko<IdiHh-gray  sandstone 4 

Gray  niic-aceous  sandstone 4 

Silicious  shale 5 

Low  water ? 

32        6 

The  limestone  has  here,  also,  a  paucity  of  fossils;  Prodnctua  Umgispi 
nm  and  large  stems  of  encrinites  only  were  seen.  The  thin  bedded 
sandstone  of  this  section  extends  across  the  river ;  and  though  forming 
a  serious  barrier  to  navigation,  furnishes  a  good  foundation  for  a  niilL 
dam,  which  supplies  a  valuable  and  never  failing  power  for  manufac- 
turing flour  and  for  other  mechanical  uses. 
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Quaternary  Formation. 

Drift  and  Loess, — The  drift  deposit  occupies  the  bills  and  ridges  all 
over  the  county,  resting  unconformable  on  the  Carboniferous  rocks,  and 
is  from  ten  to  /twenty  feet  thick  ;  composed  chiefly  of  yellow,  more  or 
less  plastic,  clay,  containing  small  rounded  gravel  with  occasionally  a 
granite  or  trappean  bowlder.  The  largest  erratic  rock  seen  in  the 
county  is  a  granite  bowlder,  about  one  foot  broad  and  one  and  a  half 
feet  long,  lying  by  the  side  of  the  road  from  Shawneetown  to  Equality. 
No  fossils,  scratches  or  groove  marks  were  observed  in  this  transported 
material. 

Loess, — The  loess  is  from  ten  to  forty  feet  thick,  and  occupies  the  top 
of  the  ridges  along  the  road  from  Shawneetown  to  Kew  Haven.  This 
deposit  is  usually  characterized  by  a  whitish-gray  calcareous  clay  or 
marl,  that  contains  an  abundance  of  land  and  fresh  water  shells,  belong- 
ing to  species  now  living  in  this  State,  with  the  single  exception  of 
Helicina  occulta^  Say,  which  has  not,  I  believe,  been  found  living  north 
of  Arkansas. 


Economical    Oeology. 

Besides  the  many  beds  of  mineral  fuel  so  extensively  spread  over 
this  county,  and  already  discussed  in  a  general  way,  there  is  an  inex- 
haustible reservoir  of  salt  brine  underlaying  its  surface. 

The  brine  springs  of  Gallatin  county  were  worked  at  an  early  date 
under  the  management  of  army  officers,  at  a  time  when  the  General 
Governmennt  reserved  from  sale  all  lands  containing  salt  springs. 
Though  there  are  outbreaks  of  saline  springs  at  various  places  in  this 
county,  and  though  the  water  courses,  creeks  and  their  branches,  and 
the  river,  all  contain  more  or  less  salt,  from  which  circumstance  arose 
the  name  of  Saline  river  for  the  principal  water  course  which  runs 
through  the  southern  part  of  the  county,  yet,  though  thousands  of 
dollars  have  been  spent  and  fortunes  lost  In  the  search,  there  has  never 
been  any  profitable  brine  found  in  the  county,  except  on  the  north  side 
of  Saline  river,  about  one  mile  south  of  the  town  of  Equality,  on  section 
19,  township  9,  range  8,  and  near  what  is  known  as  the  '^Half-moon," 
a  semi-circular  excavation  as  its  name  imDlies,  that  was  made  bv  the 
buffalo  and  other  wild  animals  that  congregated  in  vast  herds  to  lick 
the  muriatiferous  earth.  The  diameter  of  this  remarkable  excavation 
is  about  one  hundred  yards,  and  the  depth  varies  from  six  to  eight  feet. 
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Tlie  surface  level  is  from  ten  to  twelve  feet  below  high  water  mark  and 
tlie  8oil  is  a  river  or  lacustrine  dei)osit,  offline,  whitish,  clay  loam,  con- 
taining in  spots  many  fresh  water  shells  belonging  to  species  now  living. 
Beneath  this  alluvial  soil,  the  excavation  at  the  '*  Half- moon'' shows  a  yel- 
lowish clay,  mixed  with  gravel  and  sand,  which  belongs  to  the  age  of 
the  Drift.  This  locality  must  have  been,  likewise,  a  favorite  resort  for 
the  Mammoth  and  Mastodon^  huge  monsters  that  roamed  in  inimense 
numbers  over  the  country  when  the  present  site  of  the  salt  works  was 
an  alluring  swamp,  for  there  has  been  found,  from  time  to  time,  resting 
on  this  drift  in  the  Half-moon,  a  great  many  bones  belonging  to  these 
extinct  animals.  While  examining  this  locality  several  small  fragments 
of  the  enameled  crowns  of  Mammoths'  teeth  were  picked  up,  the  less 
enduring  parts  of  the  structure  having  mouldered  into  dust.  The  lia- 
bility of  fossil  bones  to  crumble  and  fall  to  pieces  immediately  after 
their  exposure  to  the  air,  has  been  a  serious  drawback  to  their  collection, 
and  many  valuable  specimens  have,  in  consequence,  been  lost  to  science 
for  want  of  knowing  how  to  secure  their  preservation. 

It  may  not,  therefore,  be  out  of  place  here  to  state  to  the  citizens  who 
may  be  interested  in  the  promotion  of  geological  science  that  bits  of 
paper  should  be  glued  over  the  specimen  as  fast  as  the  parts  are 
exposed  by  the  removal  of  the  earth,  as  in  this  manner  highly  interest- 
ing bones  may  be  removed  with  safety  from  their  matrix  of  earth, 
which  without  this  prec$iution  would  drop  into  useless  fragments.  A 
further  preservation  may  be  secured  by  subsequently  boiling  the  bones 
or  teeth  in  a  weak  solution  of  glue,  which  will  supply  the  lost  animal 
matter  and  cement  the  earthy  particlea  firmly  together. 

Teeth  of  the  Mastodon  were  found  last  summer  close  to  the  water's 
edge  in  front  of  Shawneetown.  I  subsequently  visited  the  locality  and 
saw  that  the  bones  were  imbedded  in  a  shallow  deposit  of  bluish  clay, 
resting  upon  yellow  clay  and  gravel,  which  corresponds  in  geological 
time  with  the  bone  beds  at  the  Half  Moon. 

While  the  Saline  salt  works  were  under  the  control  of  the  General 
Government,  the  strong  brine  on  the  Kanawha  had  not  been  discovered  * 
consequently  an  immense  district  of  country  had  to  receive  its  supply 
of  salt  from  these  works.  The  brine  then  used  required  from  one  hun- 
dred and  twenty -five  to  two  hundred  and  eighty  gallons  to  make  one 
bushel  (fifty  pounds)  of  salt.  Between  one  and  two  thousand  hands 
were  employed,  and  the  yield  of  the  works  has  been  estimated  at  eighty 
to  one  hundred  bushels  of  salt  per  diem.  So  greatly  was  the  demand 
beyond  the  power  of  the  works  to  supply,  that,  as  I  am  informed,  appli- 
cants for  salt  coming  from  Tennessee,  Kentucky,  Indiana,  and  other 
paits  of  the  country  were  regularly  ticketed,  and  could  be  supplied  only 
by  awaiting  their  proper  turn.     No  one  thought  of  stopping  for  the 
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drainage  of  the  salt  crystals,  bat  all  were  glad  to  receive  it  as  soon  as 
it  was  cool  enough  to  handle,  and  to  start  off  with  their  pack  horses 
loaded  with  sacks  of  salt  from  which  the  water  trickled  as  they  jonr- 
neyed  home.  The  fael  required  to  evaporate  such  an  immense  amount 
of  water,  stripped  the  country  of  timber  for  miles  around,  and  the 
expedient  was  resorted  to  of  conveying  the  brine  for  miles  in  Wooden 
pipes,  to  the  rapidly  receding,  forest  The  idea  never  once  occurred  to 
these  early  salt-makers  Xhat  the  five-foot  bed  of  coal  through  which 
their  wells  generally  were  dug,  could  furnish,  ready  at  hand,  a  never- 
failing  supply  of  the  best  and  cheapest  fuel. 

After  the  establishment  of  salt  works  on  the  E!anawha  river,  in  Vir- 
ginia, and  at  Pomeroy,  in  Ohio,  the  Saline  mines  could  no  longer  profit- 
ably compete  in  the  market;  therefore,  the  works  were  finally  aban- 
doned and  every  vestige  of  former  prosperity  was  effaced  by  the  rava- 
ging hand  of  time,  and  all  efforts  to  revive  the  manufacture  of  salt  on 
the  Saline  river,  until  recently,  proved  a  ruinous  loss  to  the  parties 
engaged  in  it. 

About  the  year  1850  the  Saline  property  was  purchased  by  Messrs. 
Temple  &  Castles,  the  present  proprietors,  who  soon  thereafter  com- 
menced to  bore  a  new  and  deeper  well.  The  firnt  brine  was  struck  in 
this  well  at  108  feet;  at  600  feet  a  cavity  with  some  gravel  was  passed, 
and  at  1,100  feet  the  bore  stopped  in  brine  which  marks  7.2^  of  Baume's 
saltometer,  and  requires  only  seventy -five  gallons  to  make  a  bushel 
(fifty  pounds)  of  salt,  which  is  fully  as  strong  as  the  brine  of  the 
Kanawha.  The  well  is  not  artesian,  but  the  brine  comes  within  a  few 
feet  of  the  surface  and  is  pumped.  Messrs.  Temple  &  Castles  were  not 
present  when  this  well  was  bored,  and  no  further  record  was  made  of 
the  rocks  passed  through,  except  noting  a  five- foot  bed  of  coal  at  forty 
feet  below  the  surface.  This  coal  outcrops  in  the  river  at  Equality,  also 
in  the  hills  one  mile  to  the  west ;  and  being  referable  to  coal  No.  5  of 
the  general  section,  it  serves  to  establish  a  starting  point,  by  means  of 
which  the  horizon  of  the  saline  reservoir  in  the  rocks  below  may  be 
determined  with  a  tolerable  degree  of  accuracy.  The  first  brine  at  108 
feet  is  probably  in  the  shales  overlaying  the  sandstone  above  coal  No.  4 ; 
the  cavity  with  gravel  at  GOO  feet  is  about  the  place  of  the  shale  divi- 
ding the  Conglomerate  in  two  members,  as  seen  at  the  Battery  Eock 
and  elsewhere,  while  the  1,100  feet  may  stop  in  the  Chester  limestone, 
whic^i  therefore,  forms  the  base  of  the  muriatiferous  rocks  in  this  part 
of  the  State.  It  is  my  opinion,  also,  that  the  strong  brine  has  its  main 
lodgment  in  this  limestone— finding  its  way  upward  by  hydrostatic 
pressure  through  permeable  strata — and  that  it  is  more  or  less  reduced 
in  strength  by  the  fresh  water  which  it  encounters  on  the  way. 
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At  the  old  "  Nigger  Works,"  on  sec.  27,  T.  9,  R.  8,  the  saline  spring, 
as  before  mentioned,  issues  oat  from  near  the  janction  of  the  Chester 
sandstone  and  limestone,  marking  only  4^  of  Baume — a  diminution  in 
strength  that  may  be  accounted  for  on  the  hypothesis  above  stated, 
from  the  fact  that  several  springs  still  less  brackish  break  out  a  fi^w 
feet  higher  up  the  bank,  the  latter  tending  to  show  the  liability  of  the 
brine  to  mix  with  fresh  water  as  it  approaches  nearer  to  the  surface. 
The  main  spring  emits  a  distinct  odor  of  sulphuretted  hydrogen,  and  it 
may  possess  important  therapeutic  properties. 

Around  these  brine  springs  fragments  of  ladian  pottery  are  found  in 
great  plenty,  some  of  which  are  ornamented  with  bands  of  vertical 
lines  arranged  with  Considerable  taste.  To  judge  by  the  curvature  of 
some  of  these  fragments,  the  vessels  to  which  they  belonged  were  not 
less  than  four  or  five  feet  in  diameter,  a  size  truly  astonishing,  made,  as 
they  appear  to  have  been,  of  common  clay  and  fragments  of  fresh- 
water shells.  From  the  large  size  of  these  pots  it  is  natural  to  iufer 
that  they  were  used  as  evaporating  pans  by  a  prehistoric  race  of  salt 
manufacturers.  The  rapid  destruction  of  iron  evaporatiug  pans, 
together  with  their  cost,  is  a  heavy  tax  to  the  modern  salt-maker ; 
therefore,  if  a  more  durable  and  less  expensive  pan  could  be  formed  of 
some  kind  of  clay,  it  would  prove  a  large  saving  in  the  cost  of  produc- 
tion of  salt;  and  it  would  be  strange  indeed  should  we  be  able  to  hit 
upon  a  valuable  idea  from  the  lost  arts  of  the  Mound-builders. 

Messrs.  Temple  &  Castles  re-commenced  the  manufacture  of  salt  at 
the  "Saline"  about  the  year  1856,  from  the  brine  of  their  new  well, 
which  was  analyzed  for  them  by  Prof.  Geo.  Cook,  of  New  York. 

I  was  kindly  permitted  to  take  a  copy  of  this  analysis  for  publication : 

"  Speciflo  gravity,  1.047.      100  parts  of  brine  contains  7.2  per  cent,  of  dry  matter. 

The  brine  contains  in  100  parts :  The  resulting  salt  contains  in  100  parts : 

Chloride  of  sod inm  (common  salt) 6  3431  86  77 

Chlortile  of  calcium 3996  5  55 

Cblonde  of  magnesium 2121  2  95 

Sulphate  of  lime 3448  4.79 

7.1999    97.06 

"Water 92  8000 

99  9999 
Traces  of  bromide  of  sodium,  chloride'of  i>otasslam,  iodide  of  sodium,  and  chloride  of  iron.'" 

The  ^^  Saline''  brine  is  of  the  same  strength  as  the  Kanawha,  and 
requires  seventy  five  gallons  to  make  a  bushel  (fifty  pounds)  of  salt. 
I  have  no  analysis  of  the  latter  brine  for  comparison,  but  I  have  been 
informed  that  it  contains  more  chloride  of  calcium  and  less  sulphate  of 
lime.  The  sulphate  of  lime  in  the  ''  Saline"  brine  is  a  source  of  much 
annoyance,  and  large  sums  of  money  were  expended  by  Messrs.  Temple 
&  Castles  before  their  efforts  to  get  rid  of  it  were  crowned  with  success. 
They  are  now,  however,  manufacturing  an  article  of  salt  that  ranks 
equal  to  tbe  Kanawha  in  purity  and  antiseptic  properties. 
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When  I  first  visited  the  ''  Saline  "  in  the  summer  of  1867,  the  average 
product  of  the  works  was  from  thirty  to  forty  barrels  of  salt  per  diem  ; 
since  then  it  has  been  increased  to  double  that  quantity.  There  is  a 
system  of  manipulations  connected  with  the  operation  of  making  good 
salt  from  this  brine  that  belongs  exclusively  to  the  company.  It  has 
been  established  by  an  outlay  of  large  sums  of  money  spent  in  experi- 
menting, by  much  anxiety,  and  with  failure  after  failure.  Taking  this 
property,  with  the  previous  disastrous  failures  staring  them  in  the 
face,  Messrs.  Temple  &  Castles  have  built  up  a  successful  manufacture 
which  is  creditable  to  themselves  as  enterprising  gentlemen  and  of 
incalculable  importance  to  the  county.  It  is  therefore  hoped  that  they 
will  reap,  as  they  deserve,  a  rich  reward  for  their  meritorious  labor. 

They  have  adopted  the  plan  of  graduation  houses,  as  in  parts  of 
Germany  and  France,  for  concentrating  the  natural  brine  before  it  goes 
into  the  evaporating  pans.  These  houses  consist  here  of  two  frames 
from  two  hundred  to  two  hundred  and  fifty  feet  long,  and  forty  to  forty- 
five  feet  high  ;  the  longest  of  the  two  is  divided  into  two  parts,  so  that 
the  brine  may  be  divided  into  three  grades.  Thorn  bushes  are  spread 
on  parallel  horizontal  frames,  arranged  from  top  to  bottom  of  the 
houses,  so  that  the  brine,  which  is  pumped  and  forced  to  the  top  of  the 
frames,  may  descend  in  a  shower  through  the  whole  series.  After 
passing  the  brine,  successively,  in  this  manner,  over  the  three  houses, 
the  graduation  in  favorable  weather  carries  it  from  7^  2  to  9^  5.  From  . 
the  third  house,  or  after  the  third  graduation,  the  brine  is  conveyed  to 
the  pans,  where  the  evaporation  is  completed  over  the  fire.  The  fuel 
used  for  this  purpose  is  stone  coal,  mined  on  the  company's  land  one 
mile  west  of  the  works,  from  No.  5  coal,  which  is  here  of  excellent 
quality  and  almost  entirely  free  from  sulphur.  It  is  brought  to  the 
works  on  a  tram  road,  and  about  three  hundred  bushels  are  consumed 
in  the  manufacture  of  thirty-five  barrels  of  salt. 

Iron  ore. — More  or  less  clay  iron-stone  is  found  with  the  shales  of  the 
coal  throughout  the  county,  but  at  no  one  locality  in  quantity  sufficient 
to  make  it  of  commercial  value. 

Building  stone, — There  is  an  abundance  of  good  freestone,  suitable 
for  building  purposes,  all  along  the  Gold-hill  axis,  along  Eagle  creek 
and  its  tributaries  in  the  south,  at  Equality,  and  in  the. river  bank  at 
New  Haven.  Some  members  of  the  Chester  limestone  might  answer 
for  building  stone,  but  as  a  general  rule  it  will  not  endure  where  unpro- 
tected from  rain  and  frost  A  black  septaria  limestone,  belonging  to 
the  Coal  Measures,  which  is  exposed  at  low-water  in  the  river  bank  at 
Shawneetown,  is  susceptible  of  a  remarkably  fine  polish,  and  being 
chequered  with  veins  of  white  calo-spar,  it  presents  a  beautiful  appear- 
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ance,  bat  can  only  be  obtained  in  small  pieces,  owing  to  its  almost 
inaccessible  position  and  extreme  brittleness. 

QiiicJc-lime. — ^The  Chester  limestone,  in  the  Gold-hill  ridge,  is  a  rich 
scarce  of  excellent  lime.  The  limestone  over  No.  7  coal,  and  the  Garth- 
age  limestone  in  Eound  Pond  hill,  and  at  New  Haven,  will  make  good 
lime  also,  though  not  generally  so  pure  as  the  former. 

Potters^  clay, — The  fireclays  forming  the  bottom  of  the  coal  beds  in 
this  couuty  that  have  been  tried  do  not,  I  am  told,  make  a  good  potter's 
clay,  but  there  is  reason  to  believe  that  the  search  has  not  been 
thorough,  and  that  some  of  the  clays  on  the  Saline  river  will  be  found 
suited  for  manufacturing  the  ordinary  stoneware  of  commerce.  Plastic 
clay  for  bricks  can  be  had  in  most  places  over  the  county. 

Soil  and  Agriculture. — The  soil  in  the  eastern  part  of  the  county  is 
principally  derived  from  sediments  deposited  by  the  inundations  of  the 
Ohio  river,  and  by  washings  from  the  Quaternary  and  Carboniferous 
strata  of  the  high  ground.  It  is  in  most  places  a  sandy  loam,  rich  in 
elements  of  fertility,  and  is  especially  adapted  to  growing  Indian  corn. 

The  bottom  lands  along  the  main  Saline  river  and  its  main  tributary, 
the  North  Fork,  though  partaking,  in  part,  of  the  character  of  the  Ohio 
river  bottom  land,  contains  a  large  proportion  of  a  light-colored,  fine 
sedimentary  clay  loam,  which  is  compact,  and  tenacious  of  water,  and 
therefore  difficult  to  bring  into  good  cultivation.  If  properly  worked, 
it  would  bring  good  crops  of  grain,  provided  the  season  is  favorable ; 
but  a  very  dry  or  a  very  wet  season  is  peculiarly  injurious  to  crops  on 
this  soil.  This  latter  variety  of  soil  has  been  derived  principally  from 
the  argillaceous  shales  of  the  Coal  Measures,  and  its  general  want  of 
fertility  is  owing  to  its  physical  condition,  and  not  to  any  deficiency  in 
the  proximate  constituents  of  plant-food.  Underdraiuage  would  prove 
an  efficient  means  of  bringing  laud  of  this  description  into  a  high  state 
of  cultivation.  The  soil  of  the  yellowish,  gravelly,  clay  land  in  the 
north-west  part  of  the  county,  is  derived  from  the  drift,  and  is  formed 
of  the  debris  of  the  rocks  rasped  and  ground  to  fragments  by  ancient 
rivers  of  ice,  which  moved  over  the  northern  part  of  this  continent 
with  snail  like  pace,  during  that  period  of  the  earth's  history  known  as 
the  Olacial  epoch.  This  third  variety  of  land  will  grow  all  the  cereals, 
grasses  and  clover  well,  but  it  is  better  adapted  for  small  grain  than 
for  corn,  and  it  is  particularly  good  for  clover. 

On  the  ridges  between  Shawneetown  and  the  Little  Wabash  river 
there  is  a  calcareous  clay  soil,  derived  from  the  loess,  which,  in  an  agri- 
cultural point  of  view,  ranks  next  to  the  sandy  loam  of  the  river  bottom 

lands. 

Tobacco,  sorghum,  and  some  cotton  are  cultivated  in  this  county ;  but 
the  principal  crops  are  the  cereals  and  clover.    Apples,  peaches  and 
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pears  grow  remarkably  well,  and  the  taste  for  orchard-coltare  is  reported 
to  be  constaDtly  on  the  increase.  As  yet  but  little  attention  has  been 
paid  to  the  cultivation  of  the  grape.  Messrs.  Temple  &  Oastles,  at  the 
salt  works,  are  cultivating  a  young  vineyard  containing  about  eight 
hundred  vines,  of  which  the  greater  number  are  Concord,  with  some 
Catawba  and  Delaware,  together  with  a  few  of  the  more  recent  varie- 
ties, such  as  Norton's  Virginia,  Ionia,  Israella,  Ives'  seedling,  and  Diana. 
The  Concord  and  Catawba  succeed  remarkably  well ;  the  other  varieties 
have  not  yet  been  sufficiently  tested. to  be  pronounced  upon  with  cer- 
tainty. While  enjoying  the  kind  hospitality  of  these  gentlemen  I  had 
an  opportunity  to  make  a  substantial  test  of  the  wine  which  they  made 
from  their  vineyard,  and  feel  satisfied  that  it  will  compare  favorably 
with  the  native  wines  of  the  professional  wine-maker. 

Timber. — ^This  county  is  abundantly  supplied  with  all  the  usual  varie- 
ties of  trees  found  in  this  latitude.  On  the  river  bottoms,  particularly 
in  the  eastern  and  northern  part  of  the  county,  large  black  walnut, 
white,  red  and  black  oaks,  hickory,  and  poplar  predominate.  On  the 
high  lands,  in  other  parts  of  the  county,  oak  and  hickory  are  the  prin- 
cipal timber ;  on  the  flat,  wet  land,  post-oak  prevails ;  and  along  some 
of  the  sloughs  and  ponds  there  is  a  fine  growth  of  large  cypress. 


CHAPTER    XVIII. 


SALINE  COUNTY. 

SaliDe  county  is  bounded  on  the  north  by  Hamilton  county,  on  the 
east  by  Gallatin,  on  the  south  by  Pope,  and  on  the  west  by  Williamson. 

In  shape  it  is  a  parallelogram  and  embraces  about  eleven  townships ; 
therefore  it  has  an  area  of  about  three  hundred  and  ninety-six  square 
miles. 

Its  topography  is  marked  by  the  Grold  Hill  axis,  which,  beyond  the 
boundary  of  Gallatin  county  forms  a  conspicuous  elevation  in  the  south* 
eastern  part  of  this  county,  where  it  is  known  as  "  Prospect  Hill.''  The 
hight  of  this  hill,  as  determined  by  barometrical  measurement,  is  five 
hundred  and  ninety  feet  above  the  low  water  of  the  Saline  river. 
Though  the  Gold  Hill  axis  disappears  beneath  the  lowlands  to  the  west 
of  this  hill,  it  is  again  seen  as  a  conspicuous  ridge  of  massive  conglom- 
erate sandstone  in  the  south-western  comer  of  the  county,  near  the  vil- 
lage of  Stone  Fort. 

Viewed  from  the  summit  of  Prospect  Hill,  the  northern,  middle  and 
western  part  of  this  county  appears  to  be  perfectly  level,  but  it  is  never- 
theless much  broken  by  hills  and  ridges,  that  range  in  elevation  from 
ten  to  eighty  feet  above  the  high  water  mark  of  the  streams.  However, 
a  large  portion  of  the  county  is  level,  and  much  of  the  land  may  be 
termed  "wet,"  with  here  and  there  a  not  inconsiderable  swamp.  Har- 
risburg,  the  county  town,  is  situated  nearly  in  the  geographical  center 
of  the  county,  and  is  built  on  a  bill  fifty  to  sixty  feet  high,  formerly 
known  as  "Crusoe's  Island,"  from  the  fact  that  it  is  entirely  surrounded 
by  bottom  laud  which  is  subject  to  inundation  during  periods  of  great 
freshets.  The  approaches  to  the  town  are  consequently  made  by  levees. 
Notw^itbstanding  the  apparently  unfavorable  situation,  Harrisburg  is  a 
thriving  town,  and  is  looked  upon  as  one  of  the  healthiest  localities  in 
Southern  Illinois.  The  Yincennes  and  Cairo  railway  runs  through  this 
place,  and  makes  it  a  point  of  considerable  commercial  importance. 
The  principal  water-course  is  the  Saline  river,  which,  with  its  tributa- 
ries, the  South  Fork  and  Little  Saline,  drain  the  southern,  while  the 
other  two  main  tributaries,  the  North  Fork  and  Middle  Fork,  drain  the 
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remainder  of  the  coaaty.  These  streams,  as  well  as  the  smaller  triba- 
taries,  have  generally  low  banks,  which  are  occasionally  overflowed,  at 
which  times  the  water  spreads  over  an  extensive  area  of  what  is  termed 
"bottom  land." 

Geological  Formations, 

The  geological  formations  of  this  connty  are  the  "Chester  limestone 
and  sandstones  forming  the  upper  part  of  the  Lower  Carboniferous 
series,  the  Millstone-grit  and  lower  Coal  Measures,  and  the  drift  or  gla- 
cial deposits  of  the  Quaternary  or  Post-Tertiary  epocti. 

Chester  Group. — The  rocks  belonging  to  this  group  are  seen  on  the 
north  side  of  a  ridge,  in  the  south-eastern  part  of  the  county,  where 
they  have  been  brought  to  the  surface  by  the  Grold  Hill  axis,  and  basset 
at  a  high  angle  to  the  north.  The  following  section  was  taken  at  Pros- 
pect Hill,  which  is  supposed  to  be  the  highest  point  on  this  ridge,  and  it 
will  serve  to  show  the  relative  position  of  the  Millstone-grit  with  refer- 
ence to  the  Chester  group : 

Section  taken  at  Prospect  Hill,  on  section  10 1  township  10,  range  7 ; 
average  dip  of  strata  10^  south : 

Ft. 

HiUstone-grit,  a  pebbly  sandstone 100 

Corered  space,  sandstione  I  belonging  to  the  Chester  group 190 

Archimedes  limestone i...    8 

Green  marly  shale  and  covered  space 90 

Gray  limestone,  "cayerock." 95 

Covered  space 190 

QaartzoBe>sandstone 90 

Cherty-limestone .• 30 

Covered,  sandstone  f 90 

Chester  group , 357  f 

51T 

It  was  found  impossible  to  determine  with  accuracy  the  thickness  of 
the  members  under  the  Millstone-grit  at  the  place  where  the  above  sec- 
tion was  obtained,  or  in  fact  at  any  other  locality  along  the  line  of  dis- 
turbance in  this  county,  on  account  of  the  tumbled  masses  of  rock 
which  lie  strewed  over  the  side  of  the  mountain  in  such  a  manner  as  to 
admit  of  only  an  occasional  glimpse  of  what  exists  beneath  them ;  how- 
ever, I  believe  that  this  section  will  convey  a  pretty  accurate  idea  of  the 
sequence  of  the  strata,  and  gives  the  total  thickness  of  the  exposed 
rocks  of  the  Chester  group,  which  cannot  fall  far  short  of  three  hundred 
and  fifty-seven  feet.  Neither  in  the  lower  member  of  the  group,  nor  in 
the  gray  limestone  containing  the  ^^Cave,"  could  any  trace  of  fossils  be 
found,  but  in  the  band  of  limestone  exposed  above  the  green  marly 
shales,  a  fragment  of  Archimedes  was  found  associated  with  entrochites. 
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There  is  at  Prospect  Hill,  in  the  limestone  marked  <^  Gave  rock  "  in  the 
above  section,  a  subterranean  cavern,  which  has  acquired  considerable 
local  notoriety.  Accompanied  by  Mr.  Temple,  one  of  the  proprietors  of 
the  salt  works  (to  whom  I  am  under  many  obligations  for  acts  of  kind- 
ness), I  undertook  to  explore  this  cave,  but  we  forgot  to  supply  ourselves 
with  candles  before  leaving  the  salt  works,  therefore  we  had  to  under- 
take the  task  with'a  glass  coal  oil  lamp,  which  was  procured  from  a 
farm  house  close  by^  but  with  a  light  so  liable  to  accident  a  partial 
examination  was  all  that  it  was  deemed  prudent  to  make.  The  entrance 
is  through  a  hole  not  more  than  two  feet  high,  by  three  feet  broad, 
down  which  the  descent  is  rather  abrupt  to  the  bottom  of  the  cave, 
where  we  found  ourselves  in  a  narrow,  tortuous  gallery,  averaging  from 
three  to  live  feet  in  width  and  twenty  feet  in  hight.  We  went  along 
the  main  gallery  and  a  number  of  its  branches  and  cut-offs,  until  it  was 
supposed  that  we  had  penetrated  at  least  a  quarter  of  a  mile  beyond 
the  entrance,  still  we  saw  no  end  nor  any  appearance  that  seemed  to 
indicate  that  the  exploration  might  not  be  continued  much  farther,  yet 
it  was  thought  advisable  to  return  on  account  of  the  danger  to  be 
encountered,  should  we  have  the  misfortune  to  break  the  lamp,  for  not- 
withstanding every  branch  or  turn  that  was  passed  has  been  marked 
by  some  thoughtful  explorer  with  the  figure  of  an  arrow  scratched  on 
the  limestone  wall  to  indicate  the  direction  to  be  taken  in  returning, 
nevertheless  this  unfailing  guide  would  be  of  no  avail  amidst  the  intense 
darkness  of  subterranean  passages.  The  walls  and  roof  were  covered 
with  moisture,  but  the  floor  was  quite  dry.  It  is  said  that  the  cave 
usually  contains  a  spring  of  cool  sulphur  water,  and  we  hoped  to  obtain 
from  it  a  refreshing  drink,  but  no  water  was  seen  along  our  route ;  the 
bed  of  the  sulphur  spring  pointed  out  by  Mr.  Temple,  was  now  dry, 
probably  from  the  effects  of  the  severe  drouth  which  had  prevailed  in 
this  county  for  several  months.  A  great  many  bats  were  observed 
clinging  to  the  roof,  with  their  heads  hanging  down,  some  of  which 
were  alarmed  by  the  proximity  of  our  lamp,  and  taking  wing,  whizzed 
about  our  faces,  as  if  to  scrutinize  closely  the  enemies  who  dared  to 
penetrate  into  their  dark  abode.  The  occasional  widening  of  the  gal- 
leries formed  small,  irregularly -shaped  rooms,  some  of  which  gave  evi- 
dence of  having  been  at  one  time  very  beautiful,  but  the  stallactites 
with  which  they  were  once  adorned,  have  nearly  all  been  broken  off  by 
thoughtless  visitors,  who  thus  wantonly  destroyed  the  sublime  architec- 
tural works  of  quaint  and  inimitable  patterns  that  were  brought  into 
existence  during  long  periods  of  chemical  action,  in  Nature's  great  work- 
shop. One  cannot  help  expressing  deep  mortification  on  contemplating 
the  ruthless  and  blind  destruction  of  that  which  makes  these  subterra- 
neous grottoes  beautiful  as  Aladdin's  garden,  and  the  defacers  merit 
universal  condemnation. 
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No  thoroiigli  exploration  has  yet  been  made  of  this  cave;  therefore,  as 
it  appears  to  be  quite  extensive,  it  is  possible  to  discover  chambers  or 
rooms  surpassing  both  in  size  and  decorations  those  at  present  known. 

While  in  the  cave  diligent  search  was  made,  but  no  trace  of  organic 
remains  could  be  found  in  its  walls,  which  are  formed  of  decomposing 
limestone. 

Much  still  remains  to  be  learut'd  regarding  the  effect  of  the  disturb- 
ance which  has  brought  the  Gold  Hill  strata  to  the  surface,  as  to  the 
influence  which  it  may  have  had  in  modifying  the  shape  of  the  coal- 
basin,  for  here  as  at  other  places  before  mentioned,  on  the  north  side 
of  the  ridge  the  coal  bearing  strata  are  seen  apparently  undisturbed. 

A  very  good  mineral  spring  issues  from  abont  the  junction  of  the  lime- 
stone and  sandstone,  on  Mrs.  Boss'  place  at  the  foot  of  Prospect  Hill. 
It  furnishes  a  bountiful  flow  of  c-ear,  cool  water,  that  possesses  a  faint 
odor  of  sulphuretted  hydrogen  gas,  and  leaves  a  white  sediment  on  the 
^^gum,"  and  on  the  sides  of  the  little  branch  to  which  it  gives  rise.  The 
reputation  which  it  has  acquired  is  no  doubt  well  deserved,  and  if  suit- 
able buildings  were  erected  to  accommodate  the  public  there  is  reason 
to  believe  that  it  would  become  a  place  of  considerable  resort  during 
the  summer  months,  especially  for  invalids  suffering  from  general  debil- 
ity.   Its  medicinal  effects  are  most  likely  to  be  alterative  and  aperitive. 

The  Lower  Carboniferous  limestone  appears  above  the  surface  also,  on 
sees.  36  and  35,  T.  9,  B.  7,  near  the  line  of  Gallatin  connty.  The  hill 
above  it  at  this  locality  is  eighty  feet  high,  and  exhibits  the  following 
succession  of  strata: 

Ft. 

Slope  covered  with  chert 55 

Red  day  mixed  with  chert 520 

Blaokish-f^ray  limestone  veined  with  oalc-spar 5 

80 

The  limestone  in  the  above  section  dips  to  the  south  at  an  angle  of 
40^.  It  is  a  hard  close-textured  rock,  traversed  by  veins  of  white  calc- 
spar  that  would  make  it  a  beautiful  marble,  if  polished. 


Coal    Measures . 

The  Millstone  grit,  or  Conglomerate,  as  it  is  indiscriminately  called  by 
geologists — lies  in  this  connty  conformable  to  the  Chester  group,  and  is 
at  the  base  of  the  productive  Goal  Measures.  Its  position  has  already 
been  indicated  in  the  section  given  of  the  strata  at  Prospect  Hill,  where 
it  is  principally  represented  by  a  massive  redish- brown  sandstone  that 
contains,  at  many  places  along  its  exposure,  small  rounded  pebbles  of 
quartz.     It  is  sometimes  divided  into  two  members  by  a  few  feet  of 
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shale;  but  I  was  nnable  to  detect  this  parting  at  Prospect  Hill,  proba- 
bly on  account  of  the  tumbled  masses  of  rock  and  debris  which  may 
have  covered  it  up. 

The  Conglomerate  is  also  seen  in  the  south-eastern  and  south-western 
part  of  the  county.  On  sec.  34,  T.  10,  B.  6,  at  what  is  known  as  the 
**  Stone  Fort,''  it  is  a  massive  pebbly-sandstone  sixty  to  seventy  feet 
thick,  where  it  forms  an  abrupt  escarpment  on  the  south  face  of  the 
ridge,  150  to  160  feet  above  the  Little  Saline  river  which  flows  along 
the  foot  of  the  ridge.  This  ridge  appears  to  be  a  continuation  of  the 
Gt)ld  Hill  axis ;  and  so  far  as  I  have  been  able  to  discover  in  traversing 
its  course,  the  strata  present  here  the  appearance  of  an  anticlinal  axis, 
as  they  dip  about  10^  to  the  northward. 

The  name  of  the  latter  localitv  is  derived  from  an  old  fort  like  inclo- 
sure  built  upon  the  highest  part  of  the  Conglomerate.  It  contains  an 
area  of  three  or  four  acres,  which  is  surrounded  by  a  semi-circular  wall 
of  sandstone  three  or  four  feet  high.  The  rocks  of  which  this  wall  was 
built  furnish  no  evidence  of  having  been  quarried,  but  on  the  contrary, 
present  the  appearance  of  having  been  loose  stones  picked  from  the 
surface  and  thrown  into  the  wall-heap  without  any  attempt  at  order  in 
their  arrangement.  This  ancient  fort  was  well  protected  on  the  south 
side  by  a  bastion  or  perpendicular  wall  of  Conglomerate  sixty  to  seventy 
feet  thick  on  its  exposed  vertical  face.  In  this  ^^fort"  we  have 
undoubtedly  another  monument  of  a  pre-historic  race  of  men  who 
inhabited  this  Continent  at  so  remote  a  period  that  no  clue  to  their  his- 
tory can  be  obtained  from  the  existing  races  of  Indians — the  tradition 
of  whose  forefathers  give  no  account  of  the  Mound  and  Fort-builders. 

While  standing  on  the  parapet  of  this  ancient  strong-hold,  the  mind 
naturally  wandered  back  over  the  immense  lapse  of  time  since  this  for- 
tress or  citadel  was  thronged  with  beings  who  were  filled  with  hopeful- 
ness, or  oppressed  with  all  the  cares  and  anxieties  of  life  peculiar  to 
man,  and  who,  no  doubt,  felt  proud  of  the  supposed  security  against 
their  foes  obtained  by  the  selection  of  so  strong  a  position.  Here  pro- 
bably they  placed  their  sentinels  to  give  the  alarm  on  the  first  approach 
of  an  enemy ;  here  likewise,  the  elite  of  the  community  may  have 
assembled  to  contemplate  the  grand  and  beautiful  scenery  around  their 
strong-hold ;  for,  then  as  now,  the  Little  Saline  river  had  cut  its  pass- 
age through  the  Conglomerate  ridge,  and  its  banks  were  strewed  with 
Cyclopean  blocks  fallen  from  the  parent  mass  above. 

Coal  Xo,  5. — ^This  bed  of  coal  is  the  fifth  in  the  ascending  order  on 
Saline  river  in  Gallatin  county,  but  in  Saline  county  it  is  the  lowest 
workable  seam  that  I  have  been  able  to  identify.  It  is  opened  and 
worked  by  Messrs.  Temple  &  Castles,  on  sec.  24,  T.  9,  E.  7,  one  mile 
west  of  the  salt  works,  where  it  outcrops  on  the  east  side  of  a  short 
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ridge  bearing  a  little  east  of  south  from  Equality.  The  mouth  of  the 
miuing  entry  is  twenty  feet  above  high-water  of  the  Saline  river ;  and 
as  the  same  bed  was  passed  through  at  forty  feet  below  the  surface  in 
the  salt  well  one  mile  directly  east  of  this  entry,  it  shows  the  dip  to  be 
to  the  east  at  the  rate  of  seventy  feet  per  mile,  if  an  allowance  of  ten 
feet  is  made  for  the  place  of  high-water  mark  above  the  salt  well.  The 
following  section  was  made  at  this  mine,  starting  from  high-water  of 
the  Saline  river. 

Section  at  Messrs.  Temple  &  Castles'  coal  mine  on  sec.  24,  T.  9,  B.  7. 
Coal  dips  eiftst  at  the  rate  of  seventy  feet  per  mile : 

Ft.    In. 

Slope  ooYored  with  drift 60 

Grayish-white  micAceoos  sandstone 30 

Gray  silioeons  shale 25  to  35 

Black  slate ; 2 

Coal  No. 5  ("ftrefoot  coal,") 4     8 

Fireclay 2! 

Covered  slope 18 

High  water  of  the  Saline  river 0 

151     8 

About  300  bushels  of  this  coal  are  consumed  daily  at  tiie  salt  works, 
tinder  the  evaporating  pans  and  boilers.  It  appears  here  to  be  free 
from  the  sulphur  bands  so  common  in  coal  No.  5  at  Equality  and  other 
localities,  consequently  it  has  acquired  a  high  reputation  for  smithing 
purposes.  There  is  in  the  roof'  shales  an  abundance  of  compressed 
marine  shells  coated  with  yellow  pyrites  of  iron,  which  gives  them  the 
appearance  of  having  been  gilded.  They  are,  however,  for  the  most 
part  in  a  bad  state  of  preservation,  and  rapidly  decompose  after  expo- 
sure to  the  atmosphere.  The  shells  most  common  in  this  shale  are : 
Aviculopecten  rectilaterarius^  Productu»  longispinmj  Ifautilus  decoratusj 
Nucula  ventricosa  f  and  Orthoceras  Rmhensis, 

There  is  an  outcrop  of  coal  dirt  on  the  side  of  the  ridge  opposite  to 
the  above  mine  on  sec.  25,  T.  9,  R.  7,  that  is  referable,  also,  to  coal  No.  5. 
No  opening  has  been  made  to  test  the  thickness  and  quality  of  the  coal 
at  this  outcrop,  but  it  is  my  opinion  that  Ko.  5  coal  will  be  found  thin- 
ning out  to  the  south-west  and  west,  and  will  in  the  latter  direction 
almost,  if  not  entirely,  give  out  after  passing  west  of  the  third  tier  of 
sections  in  range  seven ;  and  in  the  former  direction  it  is  represented  in 
the  vicinity  of  Whitesville  by  only  an  eighteen-inch  seam. 

At  the  outcrop  on  sec.  25  it  is  underlaid  by  several  feet  of  fire-clay, 
which  contains  bands  of  gray  ironstone  of  a  character  similar  to  that 
which  is  seen  under  the  coal  at  the  salt  works,  only  it  appears  to  be  in 
much  larger  quantity  at  the  former  place. 

At  the  crossing  of  Saline  river,  on  sec.  26,  T.  9,  E.  7,  the  gray  silicious 
shales,  commonly  over  No.  5  coal  in  this  part  of  the  coal  field,  outcrop 

—30 
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in  tbc  bask  of  the  river,  and  may  be  traced  for  half  a  mile  or  more 
along  the  stream. 

West  of  the  mines,  at  the  salt  works,  and  on  the  extreme  western 
side  of  the  ridge  in  which  those  mines  are  situated,  at  Mr.  Whissen's, 
on  sec.  23,  T.  9,  E.  7,  a  coal  that  is  reported  to  be  four  feet  thick  was 
struck  in  digging  a  well.  On  account  of  the  mineral  character  of  the 
water  no  use  was  made  of  this  well,  and  it  is  now  filled  up,  but  pieces 
of  coal  can  still  be  found  mixed  with  the  debris  of  gray  and  black  shale 
that  wa«  thrown  out  at  the  time  of  digging.  The  agreement  of  the 
shale  and  superimposed  sandstone  with  the  rocks  seen  at  Equality,  and 
on  the  east  side  of  the  same  ridge  above  No.  5  coal,  can  leave  no  doubt 
as  to  its  synchronism  with  that  bed.  The  following  section  gives  the 
succession  of  rocks  in  the  hill  that  lie  above  the  coal  in  Whisson's 
well : 

Ft. 

Bcddish,  ooarse-graiDed  sandstone 60 

Sllicioos  shale 80 

Gray,  argillo-silicions  shale. IS 

Black  slate,  (reportedin  well) *2 

Coallio.5,  ••  ••    4 

101 

About  one  mile  south  of  the  above  locality  a  four-foot  bed  of  coal  is 
reported  in  a  well  at  Mr.  Taylor's  place,  which  I  refer  also  to  No.  6. 

Coal  No.  7. — This  is  the  next  coal  in  the  ascending  order  that  was 
seen  in  Saline  county. 

At  Equality,  on  the  eastern  edge  of  Saline  county,  Nos.  6,  6  and  7 
coals  are  seen  in  regular  sequence,  but  westward  the  two  lower  beds  are 
replaced  by  shales,  and  No.  7  increases  in  thickness. 

Three  and  a  half  miles  west  of  Equality,  on  sec.  15,  T.  9,  E.  7,  at  Mr. 
Grear's,  coal  No.  7  was  passed  through  in  sinking  a  well.  It  is  said  to 
be  four  feet  thick,  and  is  overlaid  by  a  limestone  as  at  Equality.  In 
some  fragments  ot  the  limestone  lying  around  the  well  a  few  fossils 
were  detected :  Aihyris  snhtilitaj  A.  Boyisii  f  Spirifer  cameratuBj  and 
Lophophyllum  proUferum.  In  a  ravine  about  fifty  feet  east  of  the  well 
the  limestone  outcropped,  and  is  overlaid  by  shales  and  shaly  sand- 
stone, as  follows : 

Ft.    In. 

Drift  and  soU 25 

Hard  gray  limestone S       6 

Shale ' 

Coal.  No.  7 4 

Between  Mr.  Grear's  place  and  Harrisburg  No.  7  is  found  on  some  of 
the  low  ridges,  but  the  greatest  part  has  been  removed  by  denudation, 
though  there  may  be  outcrops  of  it  before  reaching  the  Horse-swamp 
and  the  broad  bottom  land  along  the  middle  fork  of  the  Saline  river. 

The  thin-bedded  rock  in  the  mound-like  hill  upon  which  Harrisburg 
is  built  is  in  part  the  representative  of  the  sandstone  over  No.  7  coal, 
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and  in  confirmation  of  this  Dr.  Pearce  informed  me  that  he  had  a  well 
dag  some  years  ago  in  the  bottoms  on  the  west  side  of  the  town,  which 
struck  a -bed  of  coal  at  the  depth  of  eighteen  feet.  Plenty  of  water 
was  obtained,  bat  it  was  so  contaminated  with  salphuroas  salts  from 
the  coal  that  it  was  considered  anhealthy,  and  the  well  was  filled  ap, 
withoat  previously  testing  the  thickness  of  the  coal. 

One  mile  west  of  Harrisburg,  on  Mr.  Dove's  farm,  a  coal  was  drilled 
into  at  the  depth  of  twenty-one  feet ;  but  here  again  nothing  was  ascer- 
tained in  regard  to  its  thickness.  It  is  possible  that  immediately  around 
Harrisburg,  to  the  north  and  west,  coal  No.  7  will  prove  to  be  only  a 
thin  seam.  However,  at  Mr.  Warfield's,  six  miles  north-west  of  the 
town,  on  sec.  10  or  11,  T.  9,  E.  5,  there  is  an  outcrop  of  coal  in  the  bank 
of  Bankston  creek,  which  is  reported  to  be  four  to  five  feet  thick.  This 
must  be  No.  7,  for  though  I  was  unable  to  see  the  coal,  on  accou  nt  of 
high  water,  the  sandstone,  which  lies  above  it,  was  traced  from  Harris- 
burg  to  the  north-western  corner  of  the  county. 

The  thick  beds  of  coal,  in  this  county,  are  found  in  the  south-wester  n 
part,  chiefly  between  the  South  fork  of  Saline  river  and  the  parallel  of 
township  8.  One  and  a  half  miles  south-east  of  Harrisburg,  on  sec.  26, 
T.  9,  B.  6,  the  first  place  at  which  coal  No.  7  is  seen  west  of  the  middle 
fork  of  Saline  river,  is  at  Mr.  Ingram's  mine,  being  readily  recognized 
by  all  the  peculiar  features  characterizing  that  bed  at  Equality,  and  at 
the  other  localities  referred  to  in  the  report  on  G-allatin  county,  namely : 
a  limestone  above  the  shale  roof,  a  thin  band  of  bisulphide  of  iron 
nearest  to  the  top  of  the  coal,  and  a  parting  of  clay  nearest  to  the  bot- 
tom of  it. 

At  Ingram's  mine  No.  7  is  five  to  six  feet  thick.  The  entry  from 
which  the  coal  is  mined  runs  with  the  dip  of  the  strata,  which  prevents 
the  outward  drain  of  the  percolating  water,  and  the  mine  is  consequently 
wet  and  disagreeable  to  the  workmen.  This  inconvenience  can  readily 
be  avoided  by  a  small  expenditure  in  opening  another  entry  on  the  north 
side  of  the  hill,  where  the  drift  may  be  carried  along  the  rise  of  the 
strata,  and  thus  secure  a  natural  drainage. 

Section  taken  at  Ingram's  mine-^ip  3^  east  of  north : 

Ft. 

Soil  and  drift 10 

Thin-bedded,  soft  sandstone SO 

Gray  limestone 8  to  10 

Coal,  No.  7 5  to    6 

Covered  slope 5 

High-water,  middle  fork  of  Saline  river.  

51 

One  mile  west  of  Ingram's  mine,  on  sec.  27,  T.  9,  B.  6,  Mr.  Norman 
is  mining  No.  7  coal,  both  by  stripping  and  drifting,  on  opposite  sides 
of  the  hill.  The  coal  here  has  about  the  same  thickness  as  at  the  former 
mine,  with  a  similar  succession  of  strata  in  the  hill  above  the  drift,  but 
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the  limestone  is  reduced  to  four  feet,  and  contains  a  few  fossil  shells 
badly  preserved,  of  which  Spirifer  cameratuit,  Athyris  subUlitay  and  A* 
Foywsiit  only  could  be  determined.  The  quality  of  the  coal*  at  these 
two  mines  is  not  of  the  best,  as  it  is  more  or  less  contaminated  with 
sulphur,  which  renders  it  unsuitable  for  blacksmithiug.  It  has,  how- 
ever,  a  good  reputation  as  a  grate  coal  for  household  uses. 

From  Norman's  No.  7  can  be  traced,  on  the  parallel  of  township  &, 
west  to  the  county  line.  Within  this  district  it  has  been  worked  b^^ 
stripping  at  a  great  many  places,  where  it  lies  exposed  in  the  creek 
bottoms.  At  these  exposures  the  limestone  is  not  always  visible,  but  it 
may  be  seen  all  along  the  ridges. 

Only  a  few  of  the  mines  west  of  Nprman's,  where  the  coal  is  worked 
by  strif)ping,  have  gone  to  the  bottom  of  the  bed;  this  is  owing  in  a 
great  measure  to  the  interference  of  water,  when  the  excavation  is 
carried  below  the  level  of  the  creek  bed,  and  partly  to  the  fact  that  the 
up]>er  part  of  the  cosCl  bed  contains  less  sulphur.  It  was  found  impos- 
sible, therefore,  under  such  circumstances,  at  most  of  the  mines,  to  get 
the  exact  thickness  of  the  coal,  but  the  general  impression  is  that  it 
will  average  about  six  feet. 

At  Miller's  mine,  on  sec.  3,  T.  9,  B.  5,  and  at  Bussel's  mine,  on  sec.  29, 
of  the  same  township  and  range,  the  limestone  overlaying  the  coal  forms 
in  places  a  conspicuous  wall  five  to  six  feet  thick,  along  the  valley  of 
Coal  creek ;  it  is  a  hard  gray  rock  containing  a  few  fossils,  including 
Froductus  longispinus^  Spirifer  caineratus^  Athyris  subUlitay  Froducttis 
semireticulatusy  and  Chonetes  mesoloba. 

The  Miller  coal  has  a  jet  black  color,  is  very  free  from  sulphur  and 
has  a  good  reputation  in  the  neighborhood  for  smithing  puri>oses. 

At  Holeman's  mine  also,  on  section  20,  of  the  above  township  and 
range,  coal  dirt  is  seen  above  the  main  coal,  in  the  position  occupied  by 
No.  8. 

In  the  bank  of  the  Little  Saline  river,  on  sec.  23,  T.  10,  E.  6,  at  Hay's 
mill  site,  there  is  an  exposure  of  the  coal  with  a  thick  parting  of  clay, 
which  on  my  first  visit  to  the  locality  I  was  disposed  to  refer  to  one  of 
the  lower  coal  beds  of  the  general  section ;  and  I  then  held  the  same 
opinion  with  regard  to  the  coal  bed  in  the  south-western  corner  of  the 
county,  at  the  village  of  Stone  Fort.  But  subsequent  investigations 
have  proved  to  my  satisfaction  that  there  is  but  little  probability  that 
any  bed  of  coal  of  workable  thickness  can  be  found  below  No.  7,  west 
of  the  line  of  range  7  in  Saline  county.  I  now,  therefore,  with  still  some 
doubt  on  the  subject,  refer  the  former  coal  to  No.  7,  and  the  latter  to 
No.  8.» 

*  NOTR.— From  an  examloation  of  tbe  Coal  Meaaures  in  Williamaon  county,  which  joins  Salino  on 
Ihe  west,  I  found  all  the  lower  coals  fi-om  No.  9  to  Ko.  7  well  developed,  from  which  it  would  seem 
that  the  conclusion  above  expressed  is  not  well  authenticated,  for  the  coal  beds  in  the  vicinity  of  Stone 
Fort  oioinot  possibly  belong  higher  in  the  series  than  coals  Ko.  9  or  3  of  the  general  section.   A.  H.  W. 
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The  section  obtained  on  the  Little  Saline  river  is  here  given : 

Ft    In. 

Soil 2 

Drift,  yellowish  clay  with  gravel 10 

Fermginoas  schistose  saDdstone 8 

Coal 1       6 

Fire-clay 3 

Coal ." 1       8 

Low  water  of  the  river 1 0 

Hi       9 

The  Little  Saline  river,  after  catting  its  way  through  the  Conglomer- 
ate ridge  at  the  old  fort,  as  before  mentioned,  rans  through  a  low  bottom 
until  it  reaches  the  above  mill  site,  and  forms  its  junction  with  the 
South  Fork  of  the  Saline  river  a  quarter  of  a  mile  beyond. 

In  the  south-east  part  of  Saline  county  and  on  the  south  side  of 
Prospect  Hill,  No.  7  coal  outcrops  at  several  places  and  has  also  been 
struck  in  digging  wells.  As  yet  no  effort  has  been  made  to  open  mines 
in  this  part  of  the  county,  consequently  it  is  difficult  to  determine  defi- 
nitely in  all  cases  the  synchronism  of  the  seams.  At  Mr.  Nicomb's 
pottery,  on  sec.  14,  T.  10,  R.  7,  there  are  two  seams  of  coal  partially 
exposed  in  the  face  of  a  bluff  bank  of  a  creek,  one  of  the  head  waters 
of  Eagle  creek.  The  lower  of  these  lies  in  the  bed  of  the  creek,  sepa- 
rated from  the  upper  seam  by  eleven  and  one-half  feet  of  argillaceous 
shale  and  three  and  one  half  feet  of  good  fire  clay.  An  opening  which 
had  been  made  to  test  the  thickness  and  quality  of  the  lower  bed  is  now 
filled  up  by  the  caving  in  of  the  bank  and  washings  of  the  creek ; 
therefore  no  opportunity  was  afforded  of  seeing  or  measuring  it  myself. 
Mr.  Nicomb,  however,  who  made  the  opening  and  mined  the  coal  for 
burning  at  the  pottery,  informed  me  that  it  was  two  and  a  half  feet 
thick.  From  the  marked  appearance  of  there  having  been  a  slide  in 
the  bluff  I  was,  at  first,  rather  disposed  to  believe  that  the  lower  coal 
was  in  fact  only  a  portion  of  the  seam  above,  broken  off  and  brought 
down  by  the  sliding  of  the  shale ;  but  Mr.  Nicomb  is  confident  that  this 
cannot  be  so,  as  they  neither  agree  in  thickness  or  quality,  the  lower 
seam  being  as  he  says  a  good  burning  coal,  and  has  beneath  it  a  very 
dark  colored  fireclay  that  cannot  be  used  at  the  pottery ;  whereas  the 
fire-clay  beneath  the  upper  seam  is  light  colored,  works  well  and  not 
only  makes  good  stone  ware,  but  is,  likewise,  excellent  for  fire-brick ;  in 
fact  he  considers  it  the  best  potters' clay  in  this  part  of  the  coal  basin. 
The  coal  is  only  about  one  foot  thick,  of  inferior  quality  and  resembles 
the  coal  at  the  village  of  Stone  Fort,  being  composed  principally  of  car- 
bonaceous shale,  alternating  with  thin  bands  of  bituminous  coal. 
Without  being  fully  satisfied,  from  the  want  of  further  evidence,  as  to 
the  truth  of  the  conclusion  arrived  at,  I  am  nevertheless  inclined  to 
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believe  that  the  upper  seam  of  coal  at  the  above  locality  is  Ko.  8,  and 
the  lower  one  No.  7.* 
Section  of  the  bluff  at  Nicomb's.    Dip  of  strata,  6^  K,  20°  E. 

Ft.    In. 

SohistoBe  MUidstone 5 

CoAlraah,  No.  81  • 1 

Fire-clay,  good  for  stone  ware  and  fire-brick 3       0 

Argillaceous  shale 11       6 

Coal  No.  7  f  reported  to  be 2       C 

33       6 

About  three-quarters  of  a  mile  south-west  of  Nicomb's  the  following 
section  wats  obtained,  the  dip  of  the  strata  being  the  same  as  at  the 
above  locality : 

Ft. 

strewed  with  chert,  top  of  hill 20 

Thick  bedded  sandstone,  with  some  pebbles 60 

Covered  slope,  strewed  with  sand  rook 80 

Bed  of  creek 0 

160 

The  sandstone  in  this  section,  which  is  inferred  to  be  the  Oongloraer- 
ate,  on  account  of  finding  a  few  pebbles  in  it,  was  followed  along  the 
dip  until  it  disappeared  beneath  the  strata  at  Nicomb's. 

Coal  No.  8T  The  coal  at  the  village  of  Stone  Fort,  in  the  south-west- 
ern corner  of  the  county,  is  referred  to  this  number  and  horizon,  but 
not  without  some  doubt  on  the  subject,  for  it  is  just  on  the  margin  of 
the  basin,  where  the  seams  are  subject  to  much  variation,  both  as  regards 
the  quality  of  the  coal  and  the  thickness  of  the  strata.  Therefore, 
unless  it  is  seen  in  connection  witfi  No.  7,  especially  where  so  little  hag 
been  done  to  develop  the  coals,  it  is  not  always  possible  to  distinguish 
the  former  from  the  latter  bed.  At  the  village  of  Stone  Fort  the  strata 
dip  a  little  east  of  north  at  an  angle  of  20^,  which,  taken  in  connection 
with  the  dip  of  the  rocks  at  the  old  fort,  about  two  miles  to  the  east, 
appears  to  indicate  that  this  village  also  is  on  the  prolongation  of  the 
Gold  Hill  axis  of  Gallatin  county.  The  following  section  was  taken  at 
the  village  of  Stone  Fort :  t 

Ft.  In. 

Sandstone 15 

Bluish  silicious  shale 2 

Yellowish  arglllaceons  shale  and  yellow  clay «..  1     6 

Coal  rash.  No.  8  f 3     6 

Friable  siUcious  shale 10 

Soft  flaggy  stone  in  cube-like  blocks 2 

34 

*  These  are  probably  divisions  of  coal  No.  1  or  2,  both  of  which  are  occasionally  diyided,  forming 
two  distinct  seams.  A.  H.  W. 

t  This  section  may  be  compared  with  that  given  in  the  report  on  Williamson  county,  on  page  114, 
the  section  being  in  the  bluff  back  of  the  village  of  stone  Fort  now  called  Bolton,  where  coals  2  and  3 
have  been  opened  in  the  face  of  the  blufi.  A.  H.  W. 
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The  sandstone  at  the  top  of  this  section  forms  a  cliff  that  skirts  the 
eastern  edge  of  the  village  and  bassets  to  the  southward  at  an  angle  of 
20^.  It  is  a  whitish- brown  micaceous  rock,  easily  quarried  in  large 
blocks  that  can  be  split  with  wedges,  in  pieces  of  any  required  size. 
The  facility  with  which  this  stone  can  be  worked,  its  beauty  and  dura, 
bility  have  brought  it  into  great  requisition  for  building  chimneys, 
foundations  to  houses  and  various  other  kinds  of  masonry,  for  all  of 
which  it  is  well  adapted. 

The  coal  which  is  marked  No.  8?  has  been  imperfectly  opened  on  the 
basseting  face  of  the  cliff,  and  some  coal  taken  out.  The  quality  is  not 
good  for  fuel,  and  consists  of  alternate  layers  of  bituminous  coal 
and  carbonaceous,  soft,  fissile  shale,  largely  composed  of  fragments  of 
obscure  plant  stems,  and  belongs  to  a  class  known  as  coal  rash. 
Though  it  is  not  good  for  burning  it  may  prove  to  be  a  valuable  fuel  for 
smelting  and  foundry  use,  as  it  appears  to  be  remarkably  free  from 
bulphur.  To  properly  test  and  work  this  coal  a  shaft  should  be  sunk  on 
the  north-eastern  edge  of  the  village,  where  it  can  be  mined  on  the  rise 
of  the  strata,  not  on  the  pitch,  as  has  been  attempted.  By  this  means 
there  would  be  a  natural  drainage  for  the  water  usually  met  with  in 
coal  mines,  and  admit  of  operations  being  carried  on  with  ease  and 
comfort  to  the  miners. 

In  the  north  part  of  Saline  county  there  are  two  or  more  thin  seams 
of  coal  of  indifferent  quality,  and  of  but  little,  if  any,  commercial  value; 
consequently  there  has  been  scarcely  any  steps  taken  by  the  citizens 
towards  their  development.  In  the  neighborhood  of  Gallatiu,  near  the 
north-western  comer  of  the  county,  on  section  9,  township  8,  range  6, 
Mr.  L.  Karns  has  opened  a  thin  seam  of  coal,  and  was  endeavoring  to 
work  it  by  drifting  into  the  hill. 

This  coal  may  be  traced  all  through  the  northern  part  of  the  county, 
and  is  not  found  at  any  locality  to  exceed  one  foot  in  thickness. 

The  section  at  Karns'  mine  is  as  follows }  dip  of  strata  5^  W.  of  S. : 

Ft.    In. 

Covered  spAoe,  drift  and  aoll 33 

Yellow,  ferruginons,  breccUted  limestone,  very  silicions 8 

Soft,  bine  clay  shale 0     9 

Coal 8  in.      1 

Bluish  shale,  with  stems  of  plants 5 

The  limestone  is  very  impure;  it  has  a  reddish-brown  color  derived 
from  the  large  amount  of  ozyd  of  iron  with  which  it  is  contaminated. 
It  has  a  brecciated  appearance,  and  seems  to  be  destitute  of  fossils }  in 
the  former  respect  it  resembles  very  much  the  brecciated  limestone 
under  the  sandstone,  at  Merom,  on  the  Wabash  river,  above  Yiucennes. 

A  limestone  that  is  more  or  less  impure,  but  not  nearly  so  thick  as 
the  limestone  in  the  above  section,  can  be  traced  through  the  northern 
part  of  the  county,  usually  in  connection  with  a  thin  seam  of  coal;  the 
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latter  is  referred  to  the  same  horizon  as  the  coal  at  Karns'  mine.  The 
intercalated  limestones,  in  the  space  between  the  sandstone  and  the 
limestone  above  No.  7  coal,  in  the  northern  part  of  Saline  county,  pos- 
sess a  variable  character,  and  seldom  exhibit  the  same  feata^es  at  any 
two  localities. 

Drift, — ^The  drift  in  this  county  is  characterized  by  a  yellow  plastic 
clay  mixed  with  small  gravel,  with  occasionally  a  granite  bowlder  as 
large  as  a  goose  e^gg^  more  rarely  as  large  as  a  mau's  head.  In  some 
places  the  clay  is  replaced  by  sand,  which  forms  the  only  scarce  of  sup- 
ply in  this  county  for  the  sand  which  is  used  in  mortar  for  plastering 
houses  and  for  masonry.  The  drift  is  from  ten  to  twenty  feet  thick,  and 
extends  all  over  the  county,  except  where  it  has  been  removed  by 
denudation  or  other  causes. 

Minerals. 

Copper. — I  was  informed  by  Dr.  Smith,  a  very  intelligent  and  observ- 
ant gentleman,  who  lives  near  Gallatin,  in  the  northern  part  of  the 
county,  that  he  had  at  different  times  found  small  pieces  of  native  cop- 
per both  in  this  county  and  the  southern  part  of  Hamilton,  in  ravines 
or  washed  places,  and  in  the  beds  of  branches.  The  doctor  spoke  of  a 
gentleman  who  had  picked  up  in  the  bed  of  a  branch,  near  Gallatin,  a 
lump  of  native  copper  larger  than  a  hen's  ^gg.  The  latter  specimen  is 
still  owned  in  the  town,  and  Dr.  Smith  tried  to  procure  it  for  my  inspec 
tion,  but  the  parties  to  whom  it  belonged  were  away  on  a  visit,  and  it 
was  locked  up  in  their  residence.  From  the  malleability  and  other 
characteristic  tests  to  which  the  specimens  were  subjected  by  Dr. 
Smith,  the}'  are  proved  beyond  a  doubt  to  be  native  chopper. 

The  circumstances  connected  with  the  finding  of  small  quantities  of 
native  copper  in  Hamilton  and  Saline  counties,  clearly  indicate  that  it 
came  from  the  drift  deposit.  Therefore,  it  will  be  useless  to  expend 
time  and  money  in  searchingforvaluableminesof  copper  in  this  county, 
The  drift,  as  before  stated,  covers  a  large  portion  of  Saline  county,  and 
is  composed  of  material  transported  by  glacial  agency  from  and  beyond 
the  copper  regions  to  the  northward. 

Salt — At  an  early  period,  when  the  agents  of  the  General  Govern- 
ment were  manufacturing  salt  at  the  Saline  works,  in  Gallatin  county, 
some  speculative  adventurers  dug  a  well  on  the  Middle  Fork  of  the 
Saline  river,  about  two  miles  east  of  Harrisburg  ]  it  is  reported,  that  at 
tbe  depth  of  eighty  feet  they  found  a  brine  from  which  a  considerable 
quantity  of  salt  was  made.  At  this  late  day,  it  is  impossible  to  obtain 
any  iuformation  respecting  the  quality  or  number  of  gallons  which  it 
required  of  this  brine  to  make  a  bushel  of  salt,  but  there  is  reason  £o 
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believe,  from  the  geology  of  the  district,  that  brine,  just  as  pure  and 
strong  as  that  now  worked  at  the  "Saline,"  can  be  found  by  boring  in 
the  vicinity  of  Harrisbnrg.  In  order  to  test  the  matter,  the  bore  should 
penetrate  the  muriatiferons  shales  which  lie  below  the  Conglomerate- 
On  the  Middle  Fork  of  the  Saline  river,  or  on  the  bottom  land  at  Harris- 
bnrg, a  bore  would  start  from  a  geological  horizon  fifty  to  sixty  feet 
above  the  wells  at  the  "Saline,"  yet,  it  is  believed  that  the  great  salt 
repository  will  be  reached  at  a  much  less  depth  than  at  the  "Saline, '> 
from  the  thinning  out  of  the  subordinate  coal  strata. 

Building  iStone.-^There  is  an  abundance  of  good  limestone  for  build- 
ing purposes  in  the  southeastern  part  of  the  county,  where  the  Lower 
Carboniferous  rocks  have  been  brought  to  the  surface  by  the  Gold  Hill 
axis.  In  the  south-western  part  there  is  a  durable  and  handsome  sand- 
stone, which  is  very  extensively  used  for  building  foundations  to  houses 
and  for  chimneys.  It  can  be  obtained  in  large  blocks  and  is  easily 
worked.  The  sandstone  in  the  northern  part  of  the  county  answers 
very  well  for  ordinary  building  purposes,  but  is  not  so  good  as  that 
found  in  the  south-western  part. 

Quicklime. — ^The  Coal  Measure  limestone,  which  overlies  No.  7  coal, 
makes  a  very  fair  article  of  dark  lime  at  some  localities,  but  generally 
contains  too  large  a  quantity  of  impurities,  and  owing  to  the  extra  cost  of 
quarrying,  it  will  never  be  extensively  used  for  that  purpose.  The 
Lower  Carboniferous  limestone,  at  Prospect  Hill,  in  the  south-eastern 
part  of  the  county,  can  furnish  a  bountiful  supply  and  of  excellent 

quality. 

Plastic  Clay. — Good  clay,  suitable  for  fire-brick  and  stone  ware,  is 
found  in  the  south-eastern  part  of  the  county,  and  Mr.  Nioomb  has 
established  a  pottery  there  and  is  making  out  of  this  clay,  both  fire-brick 
and  stone  ware. 

Good  clay,  for  making  the  ordinary  brick  used  for  building  purposes, 
may  be  found  in  the  drift  deposits  throughout  the  county. 

Timber. — ^For  the  most  part  Saline  county  is  well  timbered  and  can 
furnish  a  large  quantity  of  black  walnut,  white  oak,  cypress  and  pop- 
lar lumber.  Besides  the  trees  suitable  for  lumber,  there  is  the  usual 
variety  for  this  latitude  of  forest  growth. 

Agriculture. — ^The  soils  of  this  county  are  very  similar  in  their  physi- 
cal features  to  those  of  Gallatin  county. 

Along  the  water  courses  there  is,  in  places,  a  black  sandy  loam,  very 
rich  in  organic  matter,  which  supports  a  fine  growth  of  black  walnut, 
poplar,  large  oaks,  hickory,  dog  wood  and  spice  bushes.  Then,  there 
are  extensive  tracts,  known  as  post  oak  flats,  which  have  an  ashen-col- 
ored, close,  compact  clay  soil  that  holds  water  like  a  jug.  When  prop- 
erly ditched  and  drained,  the  latter  soil  is  highly  productive,  being  rich 
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in  all  the  elements  of  fertility.  Without  under  drains,  howe\^er,  it  will 
require  much  labor  to  bring  it  into  a  productive  condition,  and  will  need 
to  be  subsoiled  to  as  great  a  depth  as  it  is  possible  to  attain  with  the 
plow.  Though  not  naturally  as  productive  as  the  first  mentioned  soil, 
which  ranks  equal  to  any  in  the  State,  it  will,  nevertheless,  prove  fully 
equal  to  it  for  growing  small  grain,  provided  it  is  under  drained.  An 
intermediate  soil,  which  ranks  between  that  of  the  post  oak  fiats  and 
the  sandy  loam,  is  known  as  the  '^gum  land,"  which,  like  the  former, 
requires  ditching  and  draining  to  bring  it  into  good  condition. 

The  foregoing  soils  have  all  been  derived  from  the  disintegration  and 
wearing  away  of  the  sandstones,  argillaceous  shales  and  calcareous 
rocks  of  the  Coal  Measures;  but  there  is  still  another  characteristic  soil, 
which  occupies  the  greater  portion  of  the  county,  that  is  composed  of 
yellowish  tenacious  clay  and  sand,  with  more  or  less  rounded  gravel  and 
small  bowlders.  On  the  highest  points  and  on  the  low  rolling  land,  the 
drift  soil  has  a  depth  varying  from  ten  to  twenty  feet  or  more.  This  is 
a  good,  strong  soil }  but,  owing  to  the  tenacious  nature  of  the  clay  which 
forms  its  principal  part,  it,  also,  requires  more  or  less  draining.  It  is 
particularly  good  for  small  grain  and  clover,  and  grows  fine  crops  of 
tobacco.  Considerable  attention  is  paid. to  the  cultivation  of  the  latter 
article  in  Saline  county,  and  there  are  large  warehouses  at  Gallatin  and 
Ealeigh  for  the  purpose  of  preparing  the  tobacco  for  shipment. 

Conclusion. — Saline  county  is  rapidly  filling  up  with  immigrants  from 
other  parts  of  the  conntry  and  bids  fair  to  be  a  populous  and  wealthy 
county.  The  Yincennes  and  Cairo  railroad  runs  nearly  diagonally 
through  the  center  of  the  county,  and  will  materially  aid  its  commercial 
prosperity  by  opening  a  market  for  its  vast  stores  of  fossil  fuel. 

To  Dr.  MiTOHEL,  of  Harrisburg,  and  to  the  citizens  of  the  county 
generally,  I  here  tender  my  sincere  thanks  for  their  kind  assistance  in 
promoting  the  interest  of  the  Survey. 


CHAPTER    XIX. 


LIVINGSTON  COUNTY. 

This  coanty  comprises  the  congressioDal  townships  Nos.  27,  28,  29, 
and  30  north,  and  ranges  east  of  the  third  principal  meridian  Nos.  3  to 
8  both  inclasive,  making  24  townships,  with  3  townships  and  3  half 
townships  additional  on  the  sonth  comprised  in  township  26  north,  and 
ranges  6, 7,  and  8  east ;  and  township  25  north,  and  the  north  half  of 
ranges  6,  7,  and  8  east,  equal  altogether  to  28^  townships  or  1,026  sqnare 
miles.  This  is  increased,  however,  aboat  18  square  miles  owing  to  the 
north  tier  of  sections  in  the  three  half  townships  being  two  miles  long 
from  north  to  sonth,  making  the  aggregate  of  the  county  1,044  square 
miles. 

The  Big  Vermilion  river,  running  from  southeast  to  north-west 
through  the  county,  divides  it  into  nearly  equal  parts,  and  this  stream 
affords  the  only  means  within  the  county,  of  determining  its  geology 
below  the  surface,  excepting  the  coal  shafts  and  a  few  borings. 

These  data  would  be  meagre  without  the  aid  of  the  exposures  of 
LaSalle  county  north  of  it,  which  furnish  the  key  to  the  geology  of 
Livingston. 

The  great  anticlinal  axis  which  crosses  the  Illinois  river  near  XJtica,  in 
LaSalle  county,  and  which  is  very  clearly  defined  in  the  north  bluff  of  the 
Illinois  valley,  having  its  central  line  two  miles  west  of  XJtica  and  a 
direction  of  south  33^  east,  extends  through  Livingston  county,  its  cen- 
tral line  lying  a  little  east  of  the  Vermilion  river^— the  course  of  this 
stream  evidently  having  been  determined  by  the  influence  of  this  axis, 
with  which  it  is,  in  its  general  direction,  nearly  or  quite  parallel. 

After  a  full  investigation  of  LaSalle  county,  Livingston  county  in  its 
general  features  is  easily  determined ;  yet  there  are  details  with  respect 
to  the  Goal  Measures — particularly  in  that  portion  of  the  county  lying 
east  of  the  Vermilion — that  can  only  be  ascertained  as  time  develops 
them  through  the  aid  of  coal  shafts  and  borings. 

Along  the  Vermilion  and  west  of  it  the  Goal  Measures  appear  to  be 
as  complete,  generally,  as  found  in  the  corresponding  part  of  LaSalle 
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county.    Soon  after  passing  to  the  east  of  it  the  disturbance  of  the  axis 
referred  to,  ap]>ear8. 

Almost  the  entire  area  of  the  county  belongs  in  the  Goal  Measures, 
the  exception  being  a  small  strip  in  the  south-east  part,  equivalent  to 
about  one  and  a  half  townships  in  area.  The  eastern  boundary  of  the 
Coal  Measures  within  the  county  has  been  determined  approximately. 
Prof.  F.  H.  Bbadlet  traced  the  line  in  Will  and  Kankakee  counties ; 
in  the  latter,  running  south  through  the  centre  of  the  second  tier  of 
sections  east  of  the  west  line  of  that  county  to  the  south  line  of  sec.  32, 
T.  31  N.,  R.  9  B.,  thence  bearing  a  little  west  to  the  centre  of  sec.  32,  T. 
30  N.,  R.  9  E.  No  further  evidence  of  it  could  be  obtained  without  bor- 
ing, and  it  was  considered  that  a  straight  line  from  this  latter  point  to 
the  rim  of  the  basin — as  determined  at  Chatsworth — would  be  a  close 
approximation  to  correctness.  This  would  make  the  county  line  cross 
the  outcrop  at  the  southeast  corner  of  T.  29  N.,  R.  8  E.,  and  thence  a 
straight  line  to  Chatsworth  in  the  south-west  half  of  sec.  4,  T.  26  N., 
B.  8  E.  From  thence,  whether  this  line  continues  in  the  same  direction 
to  the  sonth  line  of  the  county,  or  whether  it  bears  eastward,  is  yet 
unknown.  Some  indications  of  the  northern  boundary  of«  the  Goal 
Measures  in  Iroquois  county  favors  the  latter  supposition. 

The  general  character  of  the  snrface  of  the  county  is  rolling  prairie 
and  very  little  broken  along  theYermilion  river,  which,  with  its  branches, 
is  fringed  with  timber.  The  south-east  part  of  the  county  is  quite  high 
land.  From  four  to  six  miles  south  of  the  county  line,  in  Ford  county, 
about  the  centre  of  T.  24  N.,  R.  7  £.,  is  the  highest  land  of  this  region, 
and  the  Illinois  Yermilion.  the  Wabash  Vermilion,  the  Mackinaw  and 
Sangamon  rivers  all- have  their  sources  here  near  together. 

East  of  and  parallel  with  the  Yermilion  is  a  ridge  which  may  be 
traced  from  a  point  west  of  Chatsworth,  north-westerly  into  LaSalle 
county,  into  T.  32  N.,  R.  3  E.  This  is  gravelly  and  sandy,  giving  it  a 
distinctive  character,  as  compared  with  the  adjacent  prairie. 

Drift — The  drift  of  this  cohnty  is  very  variable  and  thinnest  in  the 
north-west  part  of  the  county — in  the  vicinity  of  the  Yermilion,  and 
throughout  the  course  of  this  stream  it  is  much  thinner  than  away  from 
it  on  either  side.  At  Pontiac,  in  the  north  part  of  the  town,  it  is 
eighteen  feet ;  at  Fairbury  and  vicinity  it  is  from  a  few  feet  to  ninety 
feet;  at  Odell,  Matson's  boring  reported  it  two  hundred  feet  to  sand 
and  water,  and  three  hundred  and  fifty  feet  to  rock,  showing  a  great 
depth  of  drift.  Wells  there  have  a  very  unequal  supply  of  water. 
Some  in  town  get  abundance  at  five  to  ten  feet,  others  fail  to  get  water 
at  one  hundred  feet.  In  two  borings  water  was  obtained  at  about 
ninety-five  feet  in  gravel,  while  others  got  none,  showing  that  the  two 
gravel  beds  so  general  in  LaSalle  county  furnishing  water,  have  run 
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ODt,  aod  that  here  the  gravel  and  dand  are  in  veins  rather  than  stratified 
over  extensive  areas.  This,  however,  may  apply  only  to  the  eastern 
side  of  the  Vermilion.  The  well  at  the  station  at  Odell  was  down  one 
hundred  and  thirty  feet.    Record  as  follows  : 

Ft.  In.        Ft.     In. 

Soil 4 

Yellowish-bloe  cUy 5  9 

Blae  clay M  75 

Gravel  with  some  sand 5  80 

Bio©  day 15  95 

Grayel  with  sand 2  97 

Blaeolay 8  105 

Grayel 0  4         105      4 

filneelay 2S  8         1S8 

Gravel 0  4         128      4 

Bine  day 2  130 

At  Dwight,  on  the  N.  E.  qr.  of  sec.  12,  T.  30,  R.  6  B.,  a  boring  of 
twenty -five  feet  was  reported  all  drift,  and  the  well  was  abandoned  at 
that  depth  from  tools  getting  fast.    Water  at  fifteen  to  twenty  feet. 

A  boring  was  reported  in  the  8.  W.  qr.  of  sec.  21,  T.  28  N.,  R.  9  B., 
of  one  hnndred  and  five  feet  in  drift,  bnt  no  statement  whether  this 
reached  the  bottom  of  it.  This  is  over  the  line  two  miles,  in  Ford 
county. 

At  Ghenoa,  at  the  railroad  crossing,  a  well  bored  one  hnndred  and 
thirty  feet  struck  water  at  ninety  feet,  and  at  one  hundred  and  thirty 
feet,  both  rising  to  within  thirty  feet  of  the  surface,  or  so  reported. 
This  is  probably  from  gravel  in  drift: 

At  Avoca  and  west  of  it  water  is  found  from  six  to  eighteen  feet  from 
the  surface.  Bast  of  this,  thirty  to  forty  feet,  and  not  so  reliable  as 
west  of  the  Vermilion. 

Sand  is  found  on  sec.  27,  T.  27  N.,  R.  6  B.,  between  Fairbury  and 
Avoca,  with  three  feet  of  soil  above  it,  and  also  found  on  sec.  1,  T.  27 
K.,  R.  5  B.,  on  the  west  side  of  the  ridge  half  a  mile  west  of  the  Ver- 
milion— ^reported  sixteen  feet  deep  and  resting  on  coarse  gravel.  Pon- 
tiac  is  supplied  with  sand  from  this  point. 

The  country  between  Fairbury  'and  Chatsworth  is  a  succession  of 
ridges  rising  gradually  towards  Chatsworth,  the  highest  point  being 
one  or  two  miles  west  of  Chatsworth,  and  this  is  probably  one  hundred 
feet  or  more  higher  than  the  ridge  at  Fairbury. 

The  upper  limestone  of  the  shafts  at  Fairbury  is  traced  in  the  wells, 
and  along  low  ground  outcrops  in  a  north-westerly  direction,  showing 
the  drift  at  less  depth.  It  appears  on  Indian  creek,  two  miles  south- 
west of  town,  and  also  outcrops  three  and  a  half  miles  north-west  of 
town.  This  limestone  underlies  a  low  ridge  which  is  observable  running 
in  a  north- westerly  direction  in  the  prairie.  Two  miles  east  of  Fairbury 
is  a  ridge  higher  than  the  one  on  the  west.  The  railroad  cuts  through 
it  to  a  depth  of  five  or  six  feet,  showing  a  considerable  amount  of  drift, 
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mainly  derived  from  the  Niagara  limestone.  A  limestone  reported  six 
miles  soath  and  one  mile  west  of  Forest,  is  probably  the  continuation 
of  the  low  ridge  ne^r  Fairbury  above  referred  to. 

At  Ghatsworth  two  borings  three-qaarters  of  a  mile  apart  show  mach 
difference  in  thickness  of  drift.  In  the  S.  B.  qr.  of  sec.  4  it  is  eighty- 
four  or  eighty-eight  feet,  which  includes  an  old  vegetable  dirt  bed.  In 
the  S.  E.  qr.  of  sec.  3  the  drift  is  two  hundred  and  twenty  one  feet 
according  to  the  record  of  the  boring  at  the  sugar  works  ;  and  in  thi^, 
water  was  struck  at  a  depth  of  fifty- two  feet  in  gravel ;  again,  at  seventy- 
five  feet  in  quick-sand;  a  third  vein  at  one  hundred  and  nine  feet  in 
sand  and  gravel.  The  water  of  these  three  veins  rose  to  within  twenty- 
seven  feet  of  the  surface.  A  fourth  vein  in  gravel  at  two  hundred  and 
ten  feet  rose  to  within  twenty-five  feet  of  the  surface. 


Coal   Measures . 

The  Big  Vermilion  river,  from  the  north  line  of  the  county  to  Pontiac, 
affords  many  exposures  that  help  to  determine  the  changes  in  the  Goal 
Measures. 

A  coal  bank  on  the  S.  W.  qr.  of  the  S.  E.  qr.  of  sec.  1,  T.  30  N.,  E,  3 
E.,  shows  the  Streator  coal,  which  is  here  divided  by  a  clay  seam  fifteen 
inches  thick,  leaving  thirty-three  inches  of  coal  above  and  twelve  inches 
of  coal  below  it.  The  coal  here  is  a  little  below  the  bed  of  the  river, 
and  a  quarter  of  a  mile  below,  it  is  at  the  river  level.  A  quarter  of  a 
mile  above  the  mine  the  coal  at  Newtown  mill  is  in  the  bed  of  the  river 
below  the  dam.  A  half  mile  below  the  mine  the  clay  parting  is  only 
one-eighth  of  an  inch  thick. 

Glenwood  mill  is  on  the  N.  E.  qr.  of  sec.  12,  about  the  middle  of  the 
quarter  section.  The  river  runs  north  36°  west,  and  .the  sandstone 
above  the  shale  that  overlies  the  coal  at  Streator,  shows  here  with  a  dip 
south  350  east,  one  foot  in  ten.    At  the  mill  the  dam  rests  upon  the  coal. 

One  mile  above  the  dam  the  coal  appears  again.  It  was  worked  in 
1860  and  1861,  and  said  to  be  three  and  a  half  feet  thick. 

One  hundred  and  twenty  rods  north  of  the  south  line  of  sec.  18,  T.  30 
N.,  E.  4  E.,  the  coal  is  four  and  a  half  feet  thick  on  the  east  side  of  the 
river.  At  the  south  line  of  sec.  18  the  coal  is  under  the  river  not  more 
than  eight  feet.  Farther  down  the  river  a  short  distance,  on  the  west 
side,  the  coal  is  three  feet  thick. 

At  the  north-west  comer  of  the  S.  B.  qr.  of  the  N.  W.  qr.  of  sec.  19, 
T.  30,  E.  4  E.,  a  limestone  nearly  six  feet  thick  appears  where  the  river 
makes  a  bend  west.     This  rests  on  a  blue  clay,  and  appears  to  be  No. 
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12  of  the  general  section  of  LaSalle  county.  Fossils  found  in  it  were 
Producttts  longispinm^  Spirifer  cameraUis,  Sp,  lineatu^^  Aihyris  subtilitUy 
and  Cyathoxonia. 

The  same  limestone  appears  again  in  the  elbow  of  the  river  on  the 
right  bank,  on  the  south  part  of  section  19,  near  the  middle  line;  also  in 
a  detached  mass  slipped  down  in  the  east  part  of  the  S.  E.  qr.  of  sec.  19, 
with  thejmderlying  greenish  clay  and  shale  forming  the  bank. 

Sandstone  appears  on  the  north  line  of  sec.  30,  T.  30,  R.  4  E.,  near 
the  middle  corner.  This  seems  to  be  Ko.  49  of  the  general  section  of 
LaSalle  county.  The  base  is  shaly,  discolored  by  wafer  bands  of  coal 
and  coal-plant  fragments.  This  sandstone  continues  in  sight  to  the 
mouth  of  Long  Point  creek,  on  the  left  bank  of  the  river,  in  the  south- 
east corner  of  sec.  29;  then  reappears  on  the  right  bank^  just  above  the 
mouth  of  Long  Point  creek.  The  dip  shows  well  here  to  the  north-east 
one  foot  in  twenty.  In  the  F.  E.  qr.  of  the  N.  W.  qr.  of  sec.  32,  in  the 
bend  of  the  river,  the  direction  of  the  dip  is  a  little  more  east,  and  the 
massive  sandstone  is  overlaid  by  a  bed  of  silicious  and  micaceous  shale, 
on  which  rests  a  clay  shale  of  light  blue  color,  the  silicious  shale  being  a 
grayish  light  blue.  In  the  clay  shale  are  two  bands  of  limestone  some- 
what like  ironstone,  irregular,  separated  by  clay  shale,  and  each  about 
one  foot  thick.  The  main  sandstone  appears  again  one  quarter  of  a  mile 
below  the  mouth  of  Mud  creek,  on  the  left  bank  of  the  river,  and  at 
the  mouth  of  Mud  creek  is  the  underlying  shaly  sandstone.  This  is 
near  the  middle  of  sec.  32. 

Continuing  up  the  river  this  sandstone  appears  in  the  south  part  of 
sec.  5,  T.  29,  B.  4,  with  five  or  six  feet  of  the  underlying  shales.  One- 
quarter  of  a  mile  further  up,  and  probably  in  the  north  part  of  sec.  8, 
coal  comes  in  suddenly,  with  section  as  follows : 

Ft.    In. 

Sandstone : f 

Coal ^'. 1       6 

Fir«*clay 1 

Shale. A f 

This  18  inches  of  coal  is  generally  represented  elsewhere,  and  in 
LaSalle  county,  by  fragments  and  wafer  seams  of  coal.  The  fire-clay  is 
absent.  A  thin  shaly  sandstone  of  18  inches  is  here  found  two  feet 
below  the  coal. 

South-east. three- quarters  of  a  mile  or  less,  in  a  straight  line  from  this 
point,  a  coal  seam  appears  in  the  bed  of  the  river.  Its  thickness  could 
not  be  determined,  but  is  at  least  one  and  a  half  feet.  The  right  bank 
shows  argillaceous  shales,  with  bands  of  nodules,  and  thin  shales  indi- 
cating the  Streator  coal.  The  dip  is  between  south-east  and  east.  This 
point  is  a  little  below  the  month  of  Scattering  Point  creek,  and  is  prob- 
ably in  the  north  part  of  the  south-east  quarter  of  sec.  8.  The  shales 
in  the  right  bank  of  the  river  in  the  north-we«t  quarter  of  sec.  9  fn  that 
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part  of  the  river  which  rans  near  the  west  line  of  the  section  appear  to 
be  the  same  jast  referred  to.  In  the  bend  of  the  river  at  the  middle  of 
the  north- west  quarter  of  sec.  9  the  strata  of  sandstone  and  shale  dip 
about  west  one  foot  in  twenty.  Ten  rods  further  up  the  river  the  dip  is 
a  little  south  of  east  at  the  same  rate. 

Near  the  south  line  of  sec.  9  the  same  sandstone  shows  again,  and 
dips  south-easterly.  In  the  bank  of  the  river  in  the  S.  E.  qr.  of  sec.  16, 
the  S.  W.  qr.  of  sec.  15,  and  the  N.  W.  qr.  of  sec.  22,  the  limestone 
before  referred  to  appears  in  loose  masses,  the  banks  formed  of  the 
underlying  blue  clay.  A  slippery  bank,  and  the  limestone  slipped  down, 
is,  everywhere  it  appears,  characteristic  of  this  portion  of  the  vertical 
section,  often  obscuring  the  details.  Near  the  north  line  of  sec.  22,  and 
a  quarter  of  a  ij^ile  east  of  the  north-west  corner,  the  limestone  in  place 
is  down  to  the  river  level.  The  character  of  this  rock  to  disintegrate 
into  irregular  fragments  is  exhibited  here  in  abundant  loose,  coarse 
limestone  gravel,  two  to  four  inches  in  diameter. 

From  this  point  to  Allen's  mill,  in  the  south-west  quarter  of  sec  23, 
nothing  noticeable  is  to  be  seen.  This  limestone  appears  again  at  the 
mill-dam,  and  also  at  the  ford,  two  miles  and  a  half  below  Poutiac,  and 
at  PoMtiac.  The  fossils  are  S^rifer  cameratus^  8.  Unceatus^  8>  piano- 
convexusj  Producttis  longispinusy  and  Bellerophon. 

The  branches  of  the  river  in  this  county  afford  no  aid  in  determining 
the  rock  strata,  excepting  at  a  very  few  points,  the  drift  concealing 
everything  below.    Above  Pontiac  but  little  rock  exposure  is  found. 

The  details  given  of  the  tracing  of  the  river  up  to  Pontiac  show  the 
upheaval  of  the  Coal  Measures  continued  as  in  LaSalle  county,  and 
also  seem  to  indicate  some  slight  local  disturbances  or  parallel  axial 
lines  with  the  main  axis. 

On  Rook's  creek,  in  the  N.  W.  qr.  of  the  N.  E.  qr.  of  sec.  23,  T.  28,  E.  • 
4  E.,  a  sandstone  is  quarried...   The  section  is  as  follows: 

Ft. 

Sandstone  in  t^in  lamine 5 

Sandstone  in  thick  beds,  slightly  micaceonSf  bluish  color,  fine  building  stone. 3 

Shaly  sandstone  to  water  level 1 

Dips.  80OW lln.  to  1 

One  hundred  yards  west,  down  the  creek,  it  shows  again.  Two  hun- 
dred yards  west,  on  the  left  bank  of  the  creek,  a  limestone  comes  in, 
stratified  in  masses,  brecciated,  about  five  feet  altogether — no  fossils. 
Tbe  sandstone  shows  again  in  the  bed  of  the  creek  about  80  to  100  rods 
in  a  southeiist  course. 

Section  of  coal  shaft  at  Pontiac,  as  furnished  from  the  record  of  the 
company : 

Ft  In.       Ft.  In. 

1.    Drift  elay 18  9 

8.    Limestone 1  5         »  8 

3.    Blueshale 5  S5  9 
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rt.  In.       Ft.  In. 

4.  Limestone 4  89  9 

5.  Brown  shale 4  33  9 

6.  Redshale «  35  1 

7.  Blaeshale 1  3«  S 

8.  Limestone IT  •        53  8 

9.  BUcksIate 1  54  8 

10.  Brown  shale 8        8        69     10 

11.  Limestone 6  68     10 

19.    Darkshale 9  70     10 

13.  Limestone 5  75  10 

14.  Redshale 16  91  10. 

15.  Bine  shale ^40  131  10 

16.  Black  slate 14  145  16 

17.  Blaokslate 10  164  10 

Id.  Blaokslate 19  176  10 

10.  Book— limestone f 4        6       181  4 

90.  Soapstone 1  189  4 

91.  Goal 4  6       186  10 

92.  Dark  slate— 9  in.  clay  on  top IS  198  10 

93.  Brown  shale 7  905  10 

94.  Dark  slate 6  6       919  4 

95.  Brown  shale 19  994  4 

96.  Very  dark  day ..7  931  4 

97.  Blaokslate 50  981  4 

98.  Rock— limestone 7  6       988  10 

29.  Soapstone 18  306  10 

30.  Limestone 6  319  10 

31.  Soapstone— hard 90  339  10 

39.  Black  slate— hard 30  369  10 

33.  Sep tariaf  containing  bitnmen 9  364  10 

34.  Pire-olayf 3  367  10 

35.  Coal 9  6       370  4 

36.  fire-day 3  6       373  10 

I  do  not  regard  the  section  as  a  reliable  one.  Some  specimens  of 
Aviculopecten  rectilaterarius^  found  in  the  waste  pile,  were  reported  as 
from  No.  27  of  the  section,  and  Producttts  l&ngiynnusj  said  to  be  from 
No.  34. 

The  following  is  a  copy  of  A.  Matson's  boring  at  Pontiac,  one-quarter 
of  a  mile  north-east  of  the  coal  shaft,  made  in  1863 : 

Ft.  Ft. 

1.  Drift 18 

2.  Limestone *. 1  19 

3.  Blneslate 0  98 

4.  Hardrock 4  39 

5.  Redshale 13  45 

6.  Blue  shale 20  65 

7.  Hard  rock 10  75 

8.  Light-colored  shale 90  95 

^j  Hardrock 4  99 

10.  Redshale 18     117 

11.  Blue  shale.. 30     147 

19.    Black  shale J 9     156 

13.  Bine  shale 44     900 

14.  Coal  shale 3     203 

15     Coal 1     904 

16.  Blue  shale 93     227 

17.  Bhick  shale : 5     239 

—39 
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Shaft  of  H.  L.  Marsh',  Fairbary,  on  south- west  qr.  sec.  4,  T.  26,  E.  G  E. : 

Section. 

VL    In.  Ft.    In. 

1.    Blacksoil 2  2 

8.  Yellowolay 11  16 

«  CBlnecIay : 8?  aa 

^- {  Soft  blue  clay 4  5  ^ 

4.  Qaickaand 5  33 

5.  Limestone 3       6  36       6 

«  <Blueolay- 5    10  J   ,«     m  ^       ^ 

••{  Red  and  brown  clay 5        5  ^^     ^^  ^       * 

if  (Limestone 10       2  57       6 

'       ( Limestone^  sbale  and  clay 7  C4       d 

9.  Limestone 4  75       9 

10.    Coal,  0    3;8late.2ft. 2       3  78 

(Blneolay .' 5       1  83       1 

11.^  Red  day.... V 5  88       1 

(  Red  clay,  very  dark 7       3  05       4 

13.    Blue  limestone,  very  bard 1       2  96       G 

13.    Redclay 8     10  105       4 

«^  (  Sandstone,  fine  and  ligbt-colorod  at  top,  coarser  descending 70       0  175       4 

'  i  Sandstone,  in  tbin  bands,  interstratifled  witb  tbin  bands  of  clay 9  184       4 

15.  Soapstone 31       8  216 

16.  Coal 4      10  2»:M)      10 

17.  Fireclay 26       8  217       6 

18.  Limestone,  bard 1       2  248       8 

/Slate,  dark 2 

isiate,  light 15     6 

lO.Cl^'n'v • '?     ^31       8  280       4 

I  Slate,  black..../ 1      5  I 

Slate,  band  of  nodules 0     2 

Slato,  black,  witb  some  coal 1    11 

20.  Clay,  llgbt-colored,  soft 1      11  283       3 

21.  Limestone 6  238       3 

2-2.    Soapstone,  light,  sandy 3       2  201       5 

23.    State,  dark,  soft , 7  292       0 

2j   CSandysbale , 1       5  29J       5 

(  Sandy  shale,  changing  to  clay  shale  at  bottom 3d       7  33:2 

25     Saudstone,  micaceous  and  sbaly  at  top,  harder  at  bottom 40       7  37a       7 

26.    Shale  soft  at  top  and  hard  at  bottom 8      IL  381       6 

»7.    Coal 2       5  383      11 

28.    Fire-clay 20       6  404       5 

89.    Saudstone,  sandy  shales,  with  thin  cUy  bands,  to 571 

From  the  coal  No.  27  the  section  was  ascertained  by  boring  in  bottom 

of  shaft.  Water  was  noticed  at  427  feet.  The  upper  sixteen  feet  of 
No.  25,  reported  to  contain  calamitea  and  large  wood  like  fossils,  body 
being  of  sandstone,  probably  Sigillaria  incrusted  with  coal.  Limestone 
No.  5  of  the  section  outcrops  near  town. 

The  shaft  and  boring  of  Amsbury  &  Jones,  on  south-west  qr.  of  sec. 
2,  at  Fairbnry,  exhibits  the  following  section,  as  reported  by  them : 

Section. 

Ft    In.  Ft.    In. 

1.  Soil 2        6 

2.  Yellow  clay 8       8  11        2 

3.  Blue  clay  and  mixed  with  sand 9       7  SO       9 

4.  Gravel,  with  little  water 1       i  21      10 

5.  Hard-pan,  sand  and  gravel,  with  little  clay,  c)»me:: ted  and  very  hard 39       2  61 


(! 
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Ft  Id.       Fu  Iu. 

6.  Blueolay S9  4       90  4 

7.  Black  ftDil  brown  shale  mixed,  changing  into  bandatone,  and  bottom  6  or  8  feet 
*  contains  foasil  plants  covered  with  coal  crust,  making  gray-colored  debris ; 

water  abundant  at  bottom  of  this , 43  133  4 

8.  Sandstone ....'. 14  147  4 

0.  Clay,  light-colored 4  151  4 

10.  Glial  (working  this  bed) 4  8     155  6 

11.  Fire^slay,  with  pyrlte  balls 8  163  6 

18.    Redshale .1 7  170  6 

13.  Sandstone 4  174  6 

14.  Limestone 0  7     175  1 

15.  Shale 6  181  1 

16.  Limestone 1  6     168  7 

17.  Blue  shale  or  clay 81  803  7 

18.  Coal 0  8     803  9 

19.  Sandstone 3  806  » 

80.  Blue  shale  or  clay 8  808  9 

81.  Coal. 0  8     808  II 

« {thSeoHUAiii^:;:;:::::;::::::::::::::::::::::;;:::::::;:::::^        lol  ^^  ^^  " 

83.  Black  slate  and  little  coal 8  837  11 

84.  Flrochiy 1  6      839  5 

85     Sandstone 5  834  5 

86.  Fire-clay 7  841  5 

87.  Limestone,  hard 1  8     843  1 

88.  Fire-clay 3  6     846  7 

89.  Sandstone 11  857  7 

30.  Blue  clay  or  shale 45  308  7 

31.  CoaL 3  6     306  1 

38.    Fire-clay '. 1  0     307  1 

33.    Sandstone 8  0     309  1 

The  mine  is  wet,  water  dripping  from  the  sandstone.  No.  8  of  the  sec- 
tion, the  clay  next  above  the  coal  giving  way,  and  varying  from  two  to 
eight  feet  in  thickness.    H.  L.  Marsh's  mine  is  dry. 

Ghatsworth  boring,  west  of  town,  for  coal,  sonth-east  qr.  sec.  4,  T.  26, 
R.  8B.: 

SeetSon. 

Ft  In.       Ft  In. 

1.  Soil,  bine  clay  and  sand .' 05 

8.    Soft  sandstone  (sand?) 15  80 

3.  Vegetable  dirt  bed,  grains  of  wood  discemable  like  old  rotten  logs  and  por- 

tions of  leaves 4  84 

4.  Fire-olay  (so-called) 4  88 

5.  Sandstone 35  183 

6.  Shale '- 13  116 

7.  Coal  or  black  slate 0  8     136  3 

8.  FlwMsUiy 1  m  2 

9.  Soapstone  or  shale 11  118  8 

10.    CoaL 1  3      149  5 

U.    FirecUy 3  158  5 

IS.    Soapstone. 15  167  5 

13.  Blackslute 1  6      168  11 

14.  Soapstone  or  shale 31  1     800 

To  coal  or  slate,  a  thin  bed,  with  iron  pyrite. 

This  boring  is  fifty  feet  from  the  railroad,  near  east  line  of  section  4. 
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Artesian  well,  at  Ghatsworth,  south-east  qr.  sec.  3,  T.  26,  E.  8  E. : 

Section. 

Ft. 

1.    SoilandoUy •      4 

«.    YellowoUy 4  8 

3.  Blnedfty 44  58 

4.  Sand  and  gravel 8  60 

5.  Bine  day 16  70 

6.  Sand 5  75 

7.  Hard-pan  (day  and  gravel) ..." 53  128 

8.  Sand 7  135 

9.  Hard-pan  and  day 58  187 

10.    Soft  day  and  gravd 13  SOO 

il.    Soapatone SI  S3l 

19.    limeatone 00  S90 

13.  Limestone 04  384 

14.  Limestone 1..    70  454 

15.  Limestone 115  569 

16.  Blaokslato ^ 40  600 

17.  GriUtone 80  669 

18.  Limestone 65  754 

19.  Limestone 70  834 

90.  Darkshale 36  160 

91.  Limestone 147  1,007 

99.    Flint! 109  1,116 

93.    Dark  gray  sbale,  with  streaks  of  flint 84  1,900 

A  comparison  of  the  two  boriDgs  above  shows  an  abrupt  change  from 
the  Goal  Measorto  to  the  older  rocks  and  a  great  difference  in  the  depth 
of  the  drift 
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PART  II. 


PALiEONTOLOGY  OF  ILLINOIS. 


SECTION  I. 


DESCRIPTIONS  OF  FOSSIL  FISHES. 


By  OBESTES  St.  JOHN  and  A.  H.  WORTHEN. 


PREFATORY  NOTE. 


It  was  oar  intention,  originally,  to  preface « the  work  on  Fossil  Fishes 
with  an  introdnctory  chapter  on  the  stratigraphic  or  time  history  of  these 
interesting  remains.  But  as  our  inquiries  progressed  it  became  apparent, 
not  only  that  the  means  at  the  disposal  of  the  Survey  were  wholly 
inadequate  to  allow  the  completion  of  the  investigation  of  the  materials 
already  in  hand,  but  that  our  information  bearing  on  their  distribution 
in  certain  horizons  was  insufficient  for  conclusive  results.  We  have, 
therefore,  limited  our  observations  to  such  facts  as  are  actually  acces- 
sible, believing  that,  so  far  as  they  go,  they  contribute  something  to 
our  knowledge  of  these  important  data  to  the  palseoutologist  These, 
so  far  as  it  was  possible  to  do,  have  been  explicitly  stated  in  connection 
with  the  descriptions  in  the  following  pages. 

It  was  our  fortune  at  an  early  day,  and  during  the  progress  of  our 
investigations,  to  interest  and  receive  the  earnest  cooperation  of  a  few 
gentlemen,  whose  opportunities  enabled  them  to  furnish  most  important 
data  and  material,  all  of  which  was  generously  placed  in  our  hands. 
Messrs.  Frank  Spbingeb  and  Ohables  Waohsmuth,  of  Burlington, 
Iowa,  have  not  only  contributed  large  accessions  in  material,  but  it  is  to 
Mr.  Spbinqeb,  and  subsequently  to  Mr.  WAOHSBfUTH,  that  we  owe  the 
discovery  of  the  ichthyic  horizon  in  the  upper  part  of  the  Kinderhook  at 
that  place,  as  well  as  some  excellent  explorations  in  the  superincum- 
bent Burlington  formations,  and  Keokuk  limestone,  in  southeastern 
Iowa.  The  interest  which  these  gentlemen  have  evinced  in  the  work, 
and  we  may  include  as  well  that  of  others,  and  material  aids  which  we 
owe  to  them,  render  anything  like  an  adequate  acknowledgment  of 
their  share  of  this  important  part  of  these  investigations  impossible  in 
so  brief  an  account  as  the  present.    While  these  explorations  in  the 
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lower  formations  were  progressing,  Mr.  W.  C.  Van  Hobnb  was  prose- 
cuting similar  and  most  exhanstive  researches  in  the  St.  Louis  formation ; 
besides  it  is  largely  due  to  him  that  opportunity  was  afforded  one  of  the 
writers  to  make  a  thorough  examination  of  this  formation  in  the  environs 
of  St.  Louis,  where  it  presents  its  most  typical  development.  An  inter- 
esting result  of  these  explorations  was  the  ascertaining  that  the  fishes 
range  through  a  considerable  thickness  of  limestone  strata,  at  least  forty 
feet,  instead  of  occurring  in  ^^flsh-beds"  of  a  few  inches,  or  feet  at  most,  in 
thickness,  as  obtained  in  the  Kinderkook,  Burlington,  Keokuk,  and  prob- 
ably theWarsaw  formations,  as  well  as  the  superincumbent  Chester  beds. 
The  interest  and  variety  of  the  remains  firom  the  St  Louis  beds  is  not 
excelled,  while  at  the  same  time  they  are  as  markedly  characteristio  in 
faanal  facies  as  are  the  fishes  whose  remains  occur  in  horizons  of  more 
limited  vertical  extent.  As  an  illustration  of  the  latter  horizons,  no 
finer  example  occurs  to  us  than  that  discovered  by  Mr.  SPBmaER  and 
Mr.  Waohsmuth  in  the  Kinderhook  at  Burlington,  where  two  distinct 
^^fishbeds,"  separated  by  only  a  few  feet  of  intervening  strata,  exhibit 
in  the  main  quite  peculiar  faunal  characteristics,  though  there  are  many 
found  common  to  both  horizons.  During  his  residence  at  Boonville, 
Dr.  G.  A.  Williams  has  prosecuted  a  careful  examination  of  the  strati- 
graphy of  the  Keokuk  and  Warsaw  divisions  in  Central  Missouri,  with 
especial  reference  to  the  distribution  of  their  contained  fish  remains.  The 
results  of  his  explorations  show  a  remarkable  conformity  to  the  strati- 
graphic  phases  of  these  formations  as  they  appear  in  Iowa  and  Illinois, 
and  which  information  should  be  embodied  in  an  exhaustive  treatise  on 
the  stratigraphy  of  the  Lower  Carboniferous  deposits.  We  are  also 
indebted  to  Mr.  L.  A.  Fullkb,  Professors  B.  F.  Mudoe  and  Jambs 
Todd,  Mr.  Albx.  Buttbbs,  Prof.  J.  J.  Stevenson,  and  Dr.  A.  Litton, 
for  important  information  and  material  derived  from  the  Coal  Measure 
formations,  and  extending  from  West  Virginia  in  the  Appalachian 
region  to  the  plains  of  Kansas  west  of  the  Missouri. 

Of  the  magnificent  collections  brought  together  by  these  explorations, 
and  those  previously  made  by  one  of  the  authors  during  the  many  years 
occupied  in  the  geological  examination  of  the  country  bordering  upon 
the  Upper  Mississippi,  which  latter  formed  the  basis  of  the  work  on 
the  Fishes  in  the  precediug  second  volume  of  this  report,  by  Messrs. 
Newberry  and  Worthen,  we  have  been  able  to  make  only  partial  use 
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for  the  present  work.  Indeed  the  Coehliodonts  and  Myliadantt  alone 
would  require  space  eqnal  to  that  here  devoted  to  the  Hyhodants  and 
Petalodants.  It  is  s^  matter  of  time,  and  ample  at  that,  for  the  entire 
work  to  reach  completion ;  and  in  the  respite  which  necessity  compels, 
it  is  to  be  hoped  that  no  opportunity  will  be  allowed  to  escape  whereby 
additional  data  and  collections  may  add  to  and  perfect  our  knowledge 
of  the  history  of  these  fragmentary  and  for  the  most  part  scattered 
remains  of  the  earliest  vertebrates  in  our  earth's  history. 

We  have  also  received  many  courtesies  from  other  sources,  which 
have  enabled  us  to  avoid  the  perpetration  of  errors  in  nomenclature, 
besides  adding  much  information  which  will  be  of  value  in  monograph- 
ing the  carboniferous  fishes.  Dr.  Joseph  Leidy  has  not  only  furnished 
us,  at  our  solicitation,  with  important  references  to  his  own  labors  in  this 
field,  but  he  kindly  secured  for  us  the  loan  of  the  original  specimens 
described  by  him,  from  the  Museum  of  the  Academy  of  I^atural 
Sciences  of  Philadelphia.  Mr.  F.  B.  Mebk  also  forwarded  us  for  exam- 
ination such  specimens  as  have  found  their  way  to  the  great  collections 
of  the  Smithsonian  Institution,  from  the  surveys  of  Dr.  Hatdbn,  Lieut* 
Whseleb,  and  others.  And  Prof.  Saffobd  placed  in  our  hands  such 
fiBh  remains  as  he  has  come  upon  in  his  geological  investigations  in  Ten- 
nessee. In  connex^tion  with  this  work  we  have  also  had  occasion  to 
acquaint  ourselves  with  facts  occurring  abroad  and  which  it  was  not 
possible  to  obtain  from  our  own  resources.  We  would  here  acknowledge 
the  highly  interesting  communication  with  which  Lord  Enniskellbn  has 
favored  us,  especially  with  reference  to  the  OochliodanUy  which  it  was 
our  intention  at  one  time  to  include  in  the  present  work.  We  would 
also  refer  to  the  very  favorable  opportunities  which  one  of  the  writers 
owes  to  Dr.  Ghas.  A.  White,  for  prosecuting  examinations  intimately 
connected  with  the  study  of  the  Fossil  Fishes  as  they  occur  throughout 
the  Carboniferous  deposits  in  the  State  of  Iowa,  and  which  have  enabled 
us  the  more  successfully  to  compare  the  stratigraphy  of  the  two 
regions  on  either  side  of  the  Mississippi. 

In  the  execution  of  the  lithographing  of  the  plates  illustrative  of  the 
subjoined  text,  Mr.  Mayeb  has  exercised  a  degree  of  patience  with  our 
wishes,  and  skill,  for  which  the  plates  themselves  are  sufficient  witness. 
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In  conclusion,  it  is  bat  justice  to  ourselves  to  state,  that,  however 
excellent  our  material  has  been,  the  present  work  has  been  prosecuted 
principally  during  leisure  between  hours  whieh  duty  devoted  to  other 
palaeohtological  labors  little  akin  to  these  more  special  investigations. 
Yet  we  would  gratefully  acknowledge  the  favorable  facilities  these  same 
opportunities  have  placed  in  our  reach,  and  to  which  we  are  more 
indebted  than  it  were  possible  to  express.  It  is  due  to  the  authorities 
of  the  Museum  of  Comparative  Zoology  at  Cambridge,  where  we  were 
allowed  every  privilege  it  was  in  our  power  to  take  advantage  of,  to 
express  our  deep  obligations  for  opportunities  which  perhaps  are  to  be 
found  to  the  same  extent  in  no  other  quarter  for  these  special  purposes. 


VERTEBRATES. 


Genus  PHCEBODUS,  St.  J.  andW. 

Phcebodus  SoPHLffi,  St  J.  and  W. 

PI.  I,  Fig.  14. 

The  magnesian  beds  overlying  the  coraline  limestone  of  the  middle 
Devonian,  in  the  Cedar  valley  of  Iowa,  have  afforded,  amongst  other 
interesting  ichthyic  remains  more  particalarly  characteristic  of  the 
Devonian  age,  a  couple  of  pecaliar  forms  of  minute  teeth  which  unques- 
tionably belong  to  that  section  of  the  Eyhodants  represented  by  the 
Cladodij  and  of  which  they  are  the  earliest  representatives  thus  far 
detected  in  America.  To  one  of  these  forms  we  have  given  the  above 
generic  and  specific  designations.  The  other  has  received  the  name 
Bathycheilodus  Mclsaacsii. 

The  former  of  the  above  mentioned  forms  is  represented  by  very 
small  teeth,  the  largest  of  which  do  not  exceed  0 . 2  inch  in  lateral 
diameter  and  about  one  third  less  in  greatest  hight,  general  proportions 
strong,  symmetrical.  Base  irregularly  elliptical  in  outline,  strongly 
produced  in  front  and  faintly  excavated  at  the  median  line,  the  antero- 
inferior angles  approximate,  and  laterally  curved  to  the  rounded  extremi- 
ties, broadly  though  irregularly  rounded  behind ;  the  angles  in  front 
are  occupied  by  a  strong,  lateral,  pad-like  prominence,  which  is  more  or 
less  distinctly  bilobed  and  beveled  to  the  deeply  excavated  inferior  sur- 
face ;  posterior  margin  slightly  burled,  postero-superior  surface  mode- 
rately convex  and  surmounted  by  a  laterally  elongated,  well-defined 
prominence,  wbich  is  situated  nearly  midway  between  the  base  of  the 
crown  and  the  posterior  border  to  which  the  surface  abruptly  slopes, 
and  extending  laterally  nearly  half  the  diameter  of  the  base.  The 
coronal  region  consists  of  three  strong  cusps,  of  which  the  exterior  pair 
are  largest,  strongly  diverging  and  moderately  recurved  or  nearly  ver- 
tical, antero-posteriorly  compressed  or  suboval  in  section,  apparently 
without  distinct  cutting  edges,  the  median  cone  similar  in  shape,  erect, 
more  or  less  produced  in  front  and  continued  to  the  shallow  median 
depression  in  the  basal  border,  from  the  lateral  portion  of  which  the 
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coronal  region  is  sharp] j  defined  by  a  delicate  sulcatiou  in  the  angle 
extending  laterally  from  the  median  notch ;  in  the  angles  between  the 
median  and  the  strong  lateral  casps  arise  a  delicate  radimentary  dent- 
icle on  either  side,  bnt  which  are  generally  obsolete,  possibly  in  conse- 
qnence  of  abrasion.  The  coronal  cusps  are  apparently  smooth ;  however, 
in  some  examples  a  few  faint  vertical  strise  or  thread  like  lines  are  dis- 
cernible, the  surface  in  all  cases  highly  polished ;  the  basal  region  is 
more  or  less  roughened,  with  here  and  there  large  punctse  or  foramena. 

The  teeth  here  mentioned  bear  intimate  relations  to  the  form  from  the 
Kinderhook  beds  of  the  Lower  Carboniferous,  which  we  have  referred 
to  the  genus  Pristieladodus  of  McCoy.  This  resemblance  is  strongly 
marked  in  the  general  outline  of  the  base  and  position  of  the  coronal 
cusps.  Bnt  the  absence  of  the  deep  median  slit  in  the  posterior  margin 
of  the  base,  the  confluent  antero-inferior  basal  prominence,  and  the 
sharp  definition  therefrom  in  the  lateral  portions  of  the  coronal  region, 
constitute  an  assemblage  of  features  which  seem  to  preclude  their  refer- 
ence to  that  gronp. 

Dedicated  in  grateful  and  filial  remembrance. 

Poaitian  and  loeality :  Magnesian  beds  of  the  middle  Devonian ; 
Waterloo,  Iowa. 

Genus  BATHYOHEILODUS,  St.  J.  and  W. 
Bathyoheilodus  MgIsaagsii,  St.  J.  and  W. 

PL  I,  Figs.  12, 13. 

Teeth  minute,  robust,  symmetrical.  Base  laterally  elongated,  sub- 
elliptical  in  outline,  gently  sinuose  in  front,  and  margined  by  a  relatively 
deep  ridge  which  extends  two-thirds  the  distance  across  the  base,  pro- 
duced downward  and  outward,  defining  the  moderately  excavated  infe- 
rior surface,  which  is  posteriorly  beveled,  posterior  margin  broadly 
arched,  lateral  extremities  sharply  rounded  and  more  or  less  produced, 
posteroBuperior  surface  moderately  convex  and  traversed  by  a  narrow 
central  ridge  nearly  as  extensive  as  the  lateral  diameter  and  direct, 
sharply  bevelled  to  the  margin  behind,  surfaces  more  or  less  roughened. 
Grown  well-defined  from  the  base,  gently  constricted  in  front  and  late- 
rally, posteriorly  sloping  into  the  basal  surface,  and  consisting  of  a 
prominent  ridge  which  is  produced  into  a  strong,  rapidly  tapering, 
anteriorly  compressed  and  posteriorly  rounded  median  cone,  with  well- 
defined  cutting  edges,  flanked  by  a  pair  of  nearly  equally  strong, 
slightly  diverging  and  recurved  lateral  denticles  of  similar  shape,  with 
a  minute  intermediate  denticle  in  the  angles  between  the  lateral  cones 
and  the  erect  median  cusp ;  the  outer  coronal  face  is  ornamented  with  a 
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few  relatively  strong,  sharp-crested,  vertical  ridges,  which  descend  to 
the  basal  line,  though  generally  obsolete  in  the  lower  half  of  the  face, 
with  similar,  though  perhaps  less  strongly  marked  costsB  in  the  posterior 
face;  when  the  surfaces  are  not  abraded  a  dense  enamel-like  layer 
occurs,  which  in  the  posterior  face  distinctly  defines  the  basal  limit  of 
the  crown.  Lateral  diameter  of  base  one  to  two-tenths  inch,  or  about 
twice  the  hight  of  the  teeth. 

The  affinities  of  the  teeth  described  above  are  so  intimate  with  Ola- 
dodus  as  strongly  to  suggest  their  identity  with  that  genus.  Yet  we 
cannot  mistake  the  characteristics  which  pertain  to  the  form  in  question 
and  by  which  it  is  distinguished  from  the  typical  forms  of  the  latter 
genus.  The  coronal  region  even  more  strongly  suggests  relationship 
with  Phodbodus  and  Pfiaticladodug^  as  remarked  in  its  entire  definition 
from  the  basal  region,  forming  indeed  an  elevated  ridge  from  which 
arise  the  Cladoduslike  cusps,  in  a  manner  very  similar  to  that  observed 
in  the  above  mentioned  genera.  But  in  the  basal  characters  we  find  a 
marked  divergence  from  the  latter  genera,  and  an  equally  striking  like- 
ness to  that  of  Oladodvs^  with,  however,  this  distinction,  in  the  present 
teeth  the  anterior  basal  border  is  uniform,  without  a  break  such  as  pro- 
duced by  median  excavation  or  prominence. 

Their  occurrence  with  the  previously  described  form,  Pkcehodus  Sophice^ 
with  which  they  bear  intimate  resemblance  in  size,  has  raised  the  ques- 
tion as  to  their  relations  with  these  teeth.  Of  course,  it  is  possible  they 
represent  the  dentition  of  opposite  jaws,  in  which  case  there  wonld  be 
even  a  less  marked  dissimilarity  than  obtains  respectively  in  the  teeth 
of  the  upper  and  lower  jaws  of  some  of  the  modern  sharks,  as  instanced 
in  Seymnus.  But,  while  we  have  no  further  evidence  of  such  being  the 
fact,  the  unmistakable  characters  upon  which  their  distinctive  features 
are  based  can  scarcely  be  reconciled  with  a  diversity  of  which  we  have 
no  analogy  in  the  allied  genus  Oladodus. 

These,  with  the  preceding  described  teeth,  are  among  the  earliest 
palsebntological  acquisitions  of  one  of  tlie  writers,  and  it  is  with  no  inade- 
quate sense  of  his  deep  obligations  for  the  early  training  and  subsequent 
friendship,  that  the  present  form  is  respectfully  dedicated  to  Mr.  Pat- 
BiCK  MoIsAA.0,  of  Iowa. 

Portion  and  locality :  Magnesian  limestone  of  the  middle  Devonian ; 
Waterloo,  Iowa. 

Genus  PRISTIOLADODUS,  McCoy,  (amended.) 

The  genus  Oarcharopsis  of  Agassiz,  (Poiss.  Foss.  ni,  p.  313, 0.  prototypm, 
carb.  limest.,  Yorkshire  and  Armagh,)  was  founded  upon  impertectly 
preserved  teeth,  which  probably  are  more  intimately  allied  to  the  form 
described  by  McCoy  under  the  name  Pristicladodus  dentatua  than  with 
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that  described  as  P.  Ooughij  (McCoy,  Brit.  Palae.  Foss.,  p.  642,  643.) 
Thas  associated,  we  have  two  generic  groups  wliich  appear  to  be 
respectively  defined  by  the  following  characters : 

Gabghabopsis. — ^Principal  casps  very  strong,  erect,  compressed  in 
front,  ronnded  behind  or  sublenticalar  in  transverse  section ;  broadly 
expanded  at  base  so  as  to  occupy  nearly  the  entire  lateral  diameter  of 
the  base;  lateral  angles  sharp  and  deeply  and  regularly  creunlated; 
extremities  occupied  by  one  or  two  more  or  less  slender,  conical  late- 
ral denticles,  which  are  as  isolated  as  is  the  case  in  typical  Gladodtis  ; 
coronal  faces  smooth  or  faintly  striated  vertically.  Base  in  outline  like 
CladoduSj  moderately  produced  and  broadly  rounded  posteriorly;  extrem* 
ities  more  or  less  sharply  rounded,  anterior  face  sinuose,  terminating 
below  in  a  well-defined  continuous  basal  ridge,  which  occupies  the 
greater  extent  of  the  anterior  border,  inferior  surface  excavated,  poste- 
ro-superior  surface  moderately  convex,  roughened  possibly  into  pad-like 
prominences. 

!Pbisticladodus. — ^Principal  cusp  very  strong,  erect,  sigmoidally 
recurved,  lenticular  in  section,  more  compressed  in  front  than  behind, 
rapidly  converging  to  the  apex,  lateral  edges  sharp  and  more  or  less 
distinctly  undulated  or  simple,  lateral  cusps  relatively  very  strong, 
sometimes  even  more  massive  than  the  median  cusps,  divergent,  similar 
in  shape  to  the  median  prominence  with  which  they  are  connected  by  a 
prominent  sharp  curved  intervening  ridge;  anterior  coronal  surface 
marked  with  sharp  more  or  less  irregular  costie,  which  converge  in  the 
intermediate  crest,  producing  a  faint  denticulation,  sometimes  forming 
quite  strong  spinose  processes.  The  costse  in  the  lateral  cusps  ascend- 
ing from  the  basal  line  diagonally  to  the  inner  margin  of  the  cusps, 
where  they  often  form  a  spinose  edge  or  become  obsolete;  the  posterior 
face  is  generally  less  strongly  costate,  perhaps,  in  some  forms  or  indivi- 
duals, smooth.  The  base  generally  like  CladoduSj  posterior  expansion 
occupied  above  by  a  more  or  less  distinct  convexity,  broadly  rounded 
behind,  extremities  rounded  or  truncated,  anterior  margin  sinuose,  fate- 
rally  more  or  less  broadly  rounded  into  the  extremities  with  distinct 
protuberances  occupying  the  anterior  angle  either  side  of  the  mesial 
depression  and  connected  by  a  low  ridge ;  inferior  surface  moderately 
excavated,  and  in  some  forms  at  least  the  posterior  border  is  deeply 
notched  near  the  median  line. 

Perhaps  the  base  is  generally  narrower  antero-posteriorly  in  the  for- 
mer genus  than  it  is  in  Fristiclddodus^  the  anterior  marginal  border 
forms  an  uninterrupted  ridge,  while  in  the  latter  group  it  is  sinuate  at 
the  median  line,  with  well-defined  protuberances  in  the  anterior  basal 
angles.  The  coronal  region  is  still  more  diverse  in  the  two  groups,  the 
present  one  being  distinguished  by  the  strong  cuspidate  lateral  cusps, 
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whereas  in  Carcharopsis  the  lateral  cones  are  more  namerons,  smaller 
and  isolated,  and  the  lateral  margins  of  the  median  cusp  are  deeply 
crenulated  in  the  same  manner  as  in  some  of  the  earlier  and  modern 
Squaloids.  The  form  described  by  Dr.  !N^bwbebby  under  the  name 
Carcharopsis  Worthenij  from  the  Chester  limestone  of  Alabama,  (Geol. 
111.  11,  p.  69,  PI.  4,  fig.  14,)  is  a  typical  representative  of  the  genns  first 
recognized  by  Prof.  Agassiz  and  intimately  allied  to,  though  probably 
specifically  distinct  from,  Pristicladodvs  dentatvs  of  McCoy.  Whether 
or  no  the  latter  form  is  identical  with  the  original  species  noticed  by 
Agassiz,  Carcharopsis  prototypus  of  the  same  horizon,  we  have  not  been 
able  to  ascertain ;  but  from  the  comparative  reference  made  by  Prof. 
Agassiz,  there  can  be  little  doubt  as  to  the  generic  identity  of  the  two 
above  mentioned  forms. 

It  will  be  observed  from  the  preceding  diagnosis  that  the  teeth  men- 
tioned herein,  and  in  the  following  description,  are  separable  into  two 
well-defined  groups  by  not  inconspicuous  characteristics  peculiar  to 
their  respective  representatives;  and  in  assigning  to  each  of  these 
groups  appellations  which  we  believe  to  have  been  originally  applied  to 
quite  difiBrent  forms,  in  part  at  least,  by  Profs.  Agassiz  and  MoCot,  we 
have  been  guided  by  such  facts  as  are  accessible  to  us,  only  desiring  to 
render  due  justice  to  our  own  authorities. 


Pbisticladodus  SPRiNaEBi,  St.  J.  and  W. 

PI.  I,  Fig.  7,  U. 

Under  the  above  designation  we  refer  to  a  peculiar  form  of  teeth  from 
the  Kinderhook  formation,  which  is  represented  by  a  unique  example 
in  the  collection  of  Mr.  Spbinoeb,  and,  although  the  specimen  is  in  a 
very  satisfactory  state  of  preservation,  we  have  referred  it  with  some 
doubt  to  Pristicladodusj  together  with  other  specimens  which  are  referred 
to  further  on. 

Teeth  under  medium  size,  in  general  outline  like  Cladodus  and  in  the 
particulars  of  form  intimately  related  to  FrisHdadodus^  according  to  the 
definition  of  that  genus  previously  given.  Base  moderately  thick,  in 
outline  elliptical,  beveled  on  both  surfaces  along  the  broadly  rounded 
posterior  margin,  outer  margin  slightly  inverted  and  defined  below  tiy  a 
faint  marginal  ridge,  with  strong  basal  protuberances  in  the  angles  upon 
either  side  of  the  mesial  depression,  which  latter  extends  upwards 
forming  a  deep  triangular  area  in  the  base  of  the  median  cusp,  extremis- 
ties  more  or  less  produced  beyond  the  coronal  portion,  lateral  angles 
truncated,  rounded  behind,  inferior  surface  gently  excavated  and  occu- 
pied transversely  to  the  long  diameter  by  a  low  median  fold,  which. 
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however,  may  not  be  of  permanent  occurrence,  and  faintly  grooved  or 
roughened  in  the  same  direction ;  the  npper  surface  of  the  posteriorly 
produced  base  is  not  fully  exposed,  but  appears  to  be  gently  convex 
with  obscurely  defined  median  prominence.  Crown  very  prominent, 
compressed,  abruptly  constricted  basally  in  front,  and  consisting  of 
three  stout,  acutely  pointed,  trenchant  cusps,  strongly  compressed  iu 
front,  broadly  rounded  behind,  of  which  the  median  one  is  the  largest, 
regularly  and  gradually  taperiog,  gently  deflected  laterally  and  more 
strongly  recurved,  sublenticular  in  transverse  section ;  lateral  cusps 
comparatively  very  strong,  compressed  with  sharp  lateral  angles  rapidly 
taperiug,  strongly  divergent  or  laterally  deflected  and  recurved  at  a 
considerably  greater  angle  than  the  median  cone,  with  which  they  are 
intimately  connected  by  the  elevated  intervening  crest;  the  coronal 
surface  in  front  is  delicately  marked  with  numerous  sharp,  more  or  less 
irregularly  dispose  costa),  whose  extremities  along  the  basal  margin 
are  thickened  with  obscure  indications  of  spinose  processes,  and  which, 
ascending  the  coronal  prominence,  are  deflected  or  converge  in  the 
cusps,  where  they  are  bifurcated,  and  towards  the  apices  replaced  by 
implanted  costse,  which  become  obsolete  before  reaching  the  lateral 
edges,  which  latter  are  smooth  and  sharp  above,  but  faintly  denticular 
in  the  sharp  intermediate  coronal  crest ;  both  surfaces  appear  to  be 
similarly  ornamented,  but  in  the  inner  face  of  the  principal  cusp  the 
costsB  are  more  numerous  and  abruptly  terminated  in  the  smooth  area 
bordering  the  margins.  Lateral  diameter  of  base  .50  inch,  anteropos- 
terior  diameter  .18,  greatest  hight  of  tooth  .32,  elevation  of  the  inter- 
mediate coronal  crests  .13  inch. 

Associated  with  the  above  Mr.  Waohsmuth  has  found  several  speci- 
mens of  a  minute  form  of  teeth,  which  offer  at  first  glance  a  wide  con- 
trast to  the  tooth  described,  but  which,  on  more  familiar  acquaintance, 
seem  to  present  closer  affinities  with  that  specimen  than  at  first  suspec- 
ted. The  latter  form,  which  we  have  designated  under  the  provisional 
term  P.  armatua^  although  variable  individually,  is  chiefly  distinguisha- 
ble from  the  above  by  its  smaller  size,  proportionately  stronger  lateral 
cones  which  exceed  the  dimension  of  principal  cusp,  and  the  presence 
of  intermediate  processes,  which  latter  often  spring  from  the  inner  mar- 
gins of  the  lateral  cusps.  The  outer  aspect  of  the  coronal  cusps  are 
strongly  ridged  with  flexuose  costse,  which  become  obsolete  in  the  cones 
and  especially  in  their  inner  margins,  where  they  give  rise  to  the  deli- 
cate processes  which  correspond  to  the  intermediate  denticulation  of 
the  crest  in  the  first  mentioned  specimen ;  the  inner  face  of  the  crown 
is  more  strongly  arched,  and  apparently  quite  free  from  vertical  costsB, 
although  there  are  faint  indications  of  strisd.  The  character  of  the 
basal  region  is  very  similar  to  the  tooth  previously  mentioned,  although 
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relatively  of  less  lateral  extent,  the  antero-inferior  protuberances  more 
strongly  developed  and  generally,  though  not  always,  more  closely 
approximated ;  a  deep  narrow  notch  interrupting  the  posterior  border, 
and  the  postero-superior  surface  broadly  convex,  with  indications  of  a 
broad,  low  mesial  pad.  The  latter  teeth  range  from  .11  to  .30  inch  in 
lateral  diameter. 

Without  authentic  specimens  exhibiting  all  the  intermediate  phases, 
it  is  not  possible  positively  to  assert  the  specific  identity  of  the  forms 
above  described.  But,  considering  the  intimate  characteristics  which 
they  in  common  possess,  it  seems  highly  probable  that  their  individual 
peculiarities  may  be  attributable  to  the  variable  expression  of  the  denti- 
tion of  different  parts  of  the  jaws. 

The  elegant  unique  fossil  first  noticed  above  is  distinguished  by  super* 
flcial  characters  which  widely  remove  it  from  any  form  with  which  we 
have  had  opportunity  to  make  comparison.  In  the  continuity  of  the 
coronal  prominence,  and  in  the  form  of  the  basal  portion,  it  bears  much 
resemblance  to  the  form  described  by  Prof.  McCoy  under  the  name 
Fristicladodtis  Ooiighi^  from  the  lower  Carboniferous  schists  of  Ireland. 
It  is  distinguished  from  that  species,  however,  not  only  by  its  small 
size,  but  more  especially  by  the  even  lateral  angles  of  the  cusps,  the 
denticulatious  being  restricted  to  the  coronal  crest  intervening  between 
the  principal  and  lateral  cusps,  (although  in  the  instance  of  the  variety 
P.  ammtus  these  denticulations  encroach  far  up. the  lateral  border  of 
the  lateral  cones,  retaining  their  distinct  spinose  character,)  and  which 
bear  a  closer  relation  to  the  peculiar  indentations  observed  in  the  above 
named  species  than  they  do  to  the  crenulated  edges  of  Carcharopsis 
dentatus  (McCoy  sp.)  from  the  Carboniferous  limestone  of  Derbyshire. 
Indeed,  as  previously  expressed,  there  seems  to  be  sufficient  reasons  for 
doubting  the  generic  identity  of  the  two  species  described  by  MoCoY, 
and  however  disinclined  we  might  be  to  refer  the  present  form  to  an 
intimate  relationship  with  0.  defitatusj  the  same  objections  would  not 
obtain  in  the  case  of  P.  Ooughi^  with  which  latter  form  there  exist  more 
prominent  features  in  common,  and  which  seem  to  constitute  sufficiently 
distinctive  peculiarities  to  justify  the  recognition  of  their  distinct  gene- 
ric character. 

Fosition  and  locality. — ^Not  common  in  the  lower  fish-bed  of  the  Kin- 
derhook,  also  in  the  upper  fish-bed  of  the  same  formation ;  Burlington, 
Iowa. 
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Genus  0LAD0DU8,  Agassiz- 

Cladodus  bxilis,  St.  J.  and  W, 

PI.  I,  FlgB.  1-6. 

Teeth  very  small  and  symmetrically  formed.  Base  elliptical  in  out- 
line, inferior  surface  moderately  excavated  with  a  relatively  broad  bev- 
eled belt  along  the  posterior  margin,  anterior  surface  constricted  along 
the  basal  line  of  the  crown  and  considerably  depressed  in  the  middle  or 
just  beneath  the  principal  cone,  terminating  below  in  a  rather  prominent 
mesial  ridge,  which  is  sometimes  faintly  sinuous  in  front,  and  extending 
one-third  to  one-half  the  lateral  diameter  of  the  base,  with  well-defined 
lateral  angles ;  the  upper  surface  of  the  posterior  portion  of  the  base 
presents  a  well  marked  pad  or  ridge,  in  lateral  extent  corresponding 
nearly  with  the  anteroinferior  mesial  ridge,  gradually  sloping  to  the 
XK)sterior  edge,  and  separated  from  the  crown  by  a  narrow  distinct 
intervening  channel,  or,  in  worn  specimens,  the  surface  presents  a  more 
or  less  regular  convexity  in  the  region  of  the  pad.  The  crown  consists 
of  a  strong,  erect  or  slightly  deflected,  gradually  tapering  and  slightly 
sigmoidally  curved  median  cusp,  more  compressed  in  front  than  behind, 
slightly  compressed  laterally  with  sharp  cutting  edges ;  lateral  denti- 
cles normally  two  on  either  extremity,  slender  and  tapering  to  a  sharp 
point  with  distinct  cutting  edges,  the  inner  pair  about  half  the  size  of 
the  exterior  pair,  and  ornamented  with  numerous  exceedingly  delicate, 
closely  arranged  parallel  stride,  the  same  as  appear  in  the  median  cone, 
the  strise  of  the  inner  face  being  appreciably  finer  than  those  in  the 
opposite  face,  in  both  faces  becoming  obsolete  just  before  reaching  the 
lateral  edges,  and  ordinarily  extending  nearly  to  the  apices  in  front.  In 
rare  instances  thre^e  pairs  of  lateral  denticles  have  been  observed  in 
teeth  which  otherwise  differ  in  no  particular  from  the  normal  condition 
described  above.  The  largest  specimens  observed  attain  a  lateral  diame- 
ter of  base  of  .35  inch,  and  from  that  size  down  to  .15  inch,  with  a 
hight  of  .18. 

Althoagh  not  numerously  represented,  we  have  had  opportunity, 
through  the  zealous  interest  of  Messrs.  Speingeb  and  Wachsmuth,  to 
examine  a  fine  series  of  this  elegant  little  form,  of  which  there  are 
several  nearly  perfect  individuals.  The  form  differs  so  markedly  from 
any  of  its  associates  in  the  same  beds,  as  scarcely  to  require  the  mention 
of  its  distinctive  peculiarities.  But  compared  with  later  succeeding 
forms,  this  closely  resembles  in  form,  and  in  many,  if  not  most,  of  its 
external  details  the  teeth  known  under  the  name  C.  micropusj  N.  and 
W.,  of  the  Burlington  and  Keokuk  division.     The  chief  distinction  con- 
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edsts  in  the  diminative  proportions  of  the  Kinderhook  teeth  as  contras- 
ted with  the  large  dimensions  attained  by  the  Burlington  and  Keokuk 
form,  while  in  some  minor  respects  the  present  form  bears  even  closer 
resemblance  to  the  forms  of  the  same  group  occurring  in  the  St.  Louis 
and  Chester  divisions,  and  which  is  especially  noticeable  in  the  exceed- 
ing delicacy  of  the  coronal  striation  and  the  nearly  perfect  symmetry 
in  the  proportions. 

It  is  worthy  of  remark  that  the  largest  individuals  of  the  form  under 
consideration  occur  in  the  second  or  upper  fish-bed  of  the  Kinderhook 
division,  but  these  scarcely  exceed  the  smallest  examples  of  0.  micropusj 
while  they  present  readily  appreciable  characters  by  which  they  may  be 
recognized  from  that  form  in  all  its  stages :  The  strisB  are  uniformly 
more  numerous  and  crowded  than  in  (7.  micropus,  being  also  less  diver- 
gent laterally  in  the  median  cone  in  front ;  similar  difl:erences  are 
observed  in  the  inner  face  of  the  coronal  cusps,  where  the  striation  is 
conspicuously  coarser  and  more  sparce  than  in  the  present  form.  Com- 
pared with  C.  politus^  N.  and  W.,  of  the  Chester  division,  the  same  dif- 
ferences are  observed ;  while  the  more  frequent  occurrence  of  a  third 
small  accessory  denticle  exterior  to  the  larger  pair  of  lateral  cones 
(though  this  feature  also  obtains  in  0.  micropiis,)  exhibit  additional 
distinctive  characters :  in  0.  exiliSi  whenever  a  third  denticle  makes  its 
appearance,  it  is  apparently  always  developed  in  the  angle  at  the  base 
of  the  median  cone  and  first  lateral  denticle.  There  is,  however,  con- 
siderable diversity  in  the  teeth  referred  to  G.  mioropuSj  and  until  it  is 
well  understood,  in  connection  with  those  forms  which  appear  in  later 
deposits  of  the  same  period,  we  may  not  be  able  to  determine  the  exact 
relationship  of  these  various  forms. 

Geological  position  and  locality :  l^ot  uncommon  in  both  ichthyic 
horizons  in  the  Kinderhook  division ;  Burlington,  Iowa. 

Oladodus  SPEiNaEEi,  St.  J.  and  W. 

PL  2,  Fig.  1-13. 

Teeth  attain  medium  size;  base  strong,  subelliptical  in  outline, 
broadly  and  more  or  less  regularly  rounded  behind;  anterior  border 
gently  arched,  rarely  even  faintly  sinuose,  rounded  at  the  obtuse  lateral 
extremities,  gently  inbeveled  and  produced  below  in  a  strong  median 
prominence  of  somewhat  variable  extent,  but  usually  about  one-third 
the  lateral  .diameter  of  the  base,  laterally  defined,  and  sloping  to  the 
moderately  concave  inferior  surface,  which  is  bordered  by  a  more  or 
less  distinct  beveled  area  along  the  obtuse  posterior  margin,  postero- 
superior  surface  gently  convex,  and  surmounted  by  a  strong,  roughened 
prominence,  which  closely  borders  and  conforms  to  the  posterior  margin, 
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widely  spaced  from  the  base  of  the  crown,  and  of  variable  lateral  extent, 
in  this  respect  apparently  conforming  to  the  distance  between  the 
obHcure  marginal  angles,  hence  in  laterally  elongated  bases  it  is  of  pro- 
portionately greater  lateral  extent  than  in  more  abbreviated  individuals, 
as  represented  by  the  small  teeth;  in  which  It  is  reduced  to  a  strong 
pad-like  prominence  scarcely  one-fourth  the  greatest  diameter  of  the 
base.  To  some  extent  the  same  is  true  of  the  anterior  basal  ridges, 
though  in  some  examples  it  assumes  the  condition,  but  without  the  dis- 
tinct definition,  of  the  median  ridge  iu  the  larger  teeth,  or  those  which 
present  the  normal  aspect  of  the  form.  In  well-preserved  specimens 
there  is  less  variability  in  the  coronal  region  than  remarked  in  the  basal 
portion,  the  crown  nominally  presenting  a  strong  median  cone  flanked 
on  either  hand  by  four  pairs  of  lateral  denticles  alternating  in  size,  the 
exterior  pair  stout,  moderately  deflected  laterally,  and  recurved  at  an 
angle  greater  than  the  median  cone,  which  they  resemble  in  shape,  per- 
haps less  symmetrical ;  the  median  cone  gradually  tapers  to  the  acute 
apex,  sublenticular  in  transverse  section,  gently  convex  in  front,  strongly 
arched  posteriorly,  with  sharp  lateral  edges,  compressed  or  faintly 
depressed  at  the  base  in  front,  and  marked  with  more  or  less  closely 
and  somewhat  irregularly  arranged  angular  costse,  which  bifurcate 
descending,  with  intercalated  costae  above,  and  which  ascend  half  or 
two-thirds  the  distance  to  the  apex  in  front ;  in  the  posterior  face  they 
are  more  delicate  and  more  closely  crowded  or  numerous ;  in  front  the 
costfle  terminate  in  slight  basal  knobs,  probably  the  worn  bases  of 
accessory  processes,  and  which  appear  in  the  lateral  extremities,  often 
forming  a  dense  border  of  spinose  processes  encircling  the  anterior 
border  of  the  crown,  and  flanking  the  base  of  the  exterior  denticles  5 
the  lateral  denticles  are  similarly  striated  in  the  anterior  face,  a  few 
strong,  sharp  ridges  terminating  in  the  apex,  the  posterior  face  occupied 
by  delicate  thread-like  ridges. 

The  form  under  consideration  is  the  most  numerously  represented  of 
the  Kinderhook  Cladodi,  the  original  collection  of  Mr.  Spbingeb  oflTering 
the  means  of  a  comprehensive  study  of  the  form  under  the  varied 
aspects  which  it  displays,  and  which,  but  for  this  extensive  material, 
would  lead  to  serious  misconception  of  the  character  presented  by  the 
widely  diverse  individuals  of  which  it  is  composed.  In  selecting  mate- 
rial for  illustration,  we  have  aimed  not  so  much  at  giving  a  graduated 
series,  as  to  illustrate  by  a  few  well  chosen  examples  the  variable  char- 
acter of  individuals  of  various  sizes,  positions,  and  conditions  of  preser- 
vation. Perhaps  the  most  marked  variableness  is  directly  attributable 
to  abrasion,  by  which,  especially  in  the  smaller  teeth,  the  spinose  pro- 
cesses at  the  base  of  the  crown  have  suffered  most,  in  the  majority  of 
the  teeth  there  remaining  scarcely  a  vestige  of  these  processes,  while, 


VERTEBRATES.  261 

at  the  same  time,  eveu  the  lateral  denticles  themselves  have  been  sub- 
jeeted  to  partial,  and  sometimes  in  the  case  of  the  more  delicate  ones, 
total  obliteration.  Denuded  of.  their  distinctive  characteristics,  these 
teeth  scarcely  present  a  suggestion  of  their  real  specific  identity,  while 
amongst  themselves  they  are  even  more  diverse  than  the  greatest 
extremes  exhibited  by  well  expressed  examples.  Yet  we  have  observed 
in  these  smaller  teeth  variations  in  the  number  of  true  lateral  denticles* 
which  indicate  that  in  this  respect  there  was  not  absolute  uniformity. 
In  some  of  the  normal  examples  one  extremity  may  bear  an  extra  den- 
ticle, in  others  there  may  be  one  or  two  denticles  wanting.  And  in 
abnormally  (?)  developed  teeth,  as  also  in  specimens  which  have  suffered 
most  from  abrading  agencies,  there  may  occur  but  two  and  three  den- 
ticles on  either  extremity,  or  but  a  single  one  on  one  and  a  pair  or  three 
denticles  upon  the  opposite  extremity.  Amongst  the  more  minute 
examples  teeth  less  than  .15  of  an  inch  in  lateral  diameter,  and  larger, 
the  median  cone  often  presents  a  coarse  costation  quite  in  contrast  to 
that  ordinarily  presented,  and  which  b^s  led  to  the  conclusion  that  the 
forms  exhibiting  this  feature  never  belonged  to  the  rows  constituted  by 
the  larger  teeth,  but  pertain  either  to  the  anterior  or  posterior  portions 
of  the  jaws. 

The  teeth  referable  to  the  form  above  described  have  some  general 
resemblance  to  0.  sriccinctus,  of  the  fish-bed  next  above  the  horizon 
whence  these  were  derived;  but  even  a  cursory  comparison  will  at  once 
reveal  the  wide  distinctions  between  them,  as  exhibited  in  the  basal 
region,  and  the  fine  costation  of  the  median  cone.  The  worn  examples 
also  resemble  C.  altematua  of  the  same  horizon — a  smaller  and  more 
symmetrical  form,  destitute  of  accessory  processes,  and  otherwise  well 
marked  specifically,  as  shown  in  the  illustrations  of  PI.  II,  in  which 
both  forms  are  represented. 

It  affords  us  pleasure  to  associate  the  name  of  our  friend  Mr.  Spbingeb 
with  this  fine  form,  as  a  slight  token  of  our  appreciation  of  the  valuable 
aids,  he  has  contributed  to  this  work. 

Position  and  locality :  Lower  fish-bed  of  the  Kinderhook  formation; 
Burlington,  Iowa. 

Cladodus  exiguus,  St.  J.  and  W. 

PI.  3,  Fig.   13-15. 

Teeth  of  small  size,  though  rather  stoutly  fashioned.  Base  long,  or 
subelliptical  in  general  outline,  extremities  obtusely  rounded,  slightly 
sinuous  in  front,  and  arched ;  moderately  excavated  below,  and  gently 
beveled  along  the  posterior  margin,  the  exterior  mesial  ridge  occupying 
two- thirds  or  more  of  the  lateral  diameter  of  the  base,  and  forming  a 
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oontiDuoas,  stxoDgly  marked  ridge  projecting  downward  and  slightly 
outward,  or  sometimes  more  or  less  distinctly  divided  into  two  lobes  by 
a  faint  median  constriction  in  the  inner  side,  along  which  it  is  always 
sharply  beveled  toward  the  concavity  of  the  root,  from  the  body  of 
which  it  is  more  or  less  distinctly  defined  laterally ;  posteriorly  the  base 
is  gently  roanded,  and  surmounted  by  a  well  marked  ridge,  which 
makes  an  abrupt  descent  to  the  posterior  margin,  with  which  it  is 
parallel,  and  separated  from  the  crown  by  a  shallow  channel ;  surfaces 
irregularly  roughened  and  pitted.  Crown  slightly  constricted  along  the 
basal  line  in  front,  the  sinuosity  of  the  usually  deep  basal  region  extend- 
ing up  into  the  median  cone  as  a  faint  depression,  while  the  enamel  of 
the  inner  face  terminates  in  a  faint  line ;  median  cone  strong,  laterally 
deflected  and  generally  strongly  recurved,  rapidly  tapering  to  an 
obtusely  rotinded  point,  compressed  in  front  and  broadly  rounded 
behind,  with  sharp  lateral  edges;  lateral  denticles  four  on  either 
extremity,  alternating  more  or  less  irregularly  in  size,  in  shape  resem- 
bling the  median  cone ;  the  exterior  pair  relatively  strong  and  outwardly 
and  posteriorly  curved;  the  outer  basal  line  is  marked  by  irregularly 
disposed  tubercles  or  processes,  which  are  more  markedly  developed  in 
the  lateral  regions,  and  sometimes  flank  the  exterior  denticles ;  besides 
the  latter,  the  lateral  denticles  are  ornamented  with  one  or  two,  perhaps 
rarely  more,  sharp  costee,  while  the  median  cusp  in  some  individuals 
bears  five  or  six  similar  costsB,  irregularly  spaced,  implanted  or  rarely 
bifurcated  descending,  and  seldom  reaching  two-thirds  the  distance 
towards  the  apex ;  the  costa)  of  the  inner  face  are  apparently  equally 
irregularly  developed  and  more  delicate,  and  usually  obsolete  in  the 
lateral  denticles.  A  well  proportioned  specimen  of  medium  size  meas- 
ures in  greatest  lateral  diameter  of  base  .38  inch,  greatest  hight  of 
tooth  .32. 

Although  the  general  features  presented  by  the  teeth  here  recognized 
are  quite  persistent,  a  considerable  range  of  variation  occurs  in  indi- 
viduals, rendering  it  difficult  in  many  instances  to  determine  their 
identity,  especially  in  worn  and  otherwise  mutilated  or  abnormally 
developed  specimens.  In  some  respects  the  form  bears  intimate  com- 
parison wth  0.  WacJismuthi^  as  especially  noticeable  in  the  base,  which 
is  almost  the  exact  likeness  of  the  latter  form ;  the  coronal  region,  on  the 
other  hand,  presents  an  equally  striking  resemblance  to  C  Springerij 
with  which  it  is  associated,  and  from  which  it  is  recognized  chiefly  by 
the  fewer  accessory  processes  and  costie  in  the  outer  aspect,  and  its 
dwarfish  and  less  symmetrical  proportions.  ,  It  is  possible  that  it  may 
prove  to  belong  to  the  former  of  the  above  named  forms ;  but  no  exactly 
similar  individuals  are  as  yet  knowni  from  the  horizon  in  which  G. 
Wcichsmuthi  occurs,  while  the  characters  which  serve  to  distinguish  the 
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individuals  from  either  of  the  formn  mentioned,  would  also  seem  to 
indicate  their  distinct  specific  character. 

In  this  connection,  it  is  interesting  to  note  the  absence  of  C  Springeri 
in  the  ichthyic  bed  which  affords  the  form  described  under  the  name 
C.  Wcichsmuthi  ;  or,  in  other  words,  the  stratigraphic  limitation  of  each 
respective  form  with  which  that  under  consideration  in  one  or  other  way 
is  intimately  allied,  while  the  normal  examples  of  each  form  present  at 
a  glance  appreciable  peculiarities. 

Geological  position  and  locality :    Not  uncommon  in  fish-bed  No.  1  of 
the  Kinderhook  division  of  the  Lower  Carboniferous;  Burlington,  Iowa 


Cladodus  Wachsmuthi,  St.  J.  and  W. 

PL  3,  PJg  1-7. 

This  species  presents  considerable  variation,  not  only  in  the  teeth  from 
different  parts  of  the  jaws,  but  also  in  the  various  sizes,  with,  however,  a 
well-defined  normal  standard,  which  may  be  defined  as  follows :  Base 
thick,  moderately  expanded  behind  and  broadly  arched,  with  a  more  or 
less  strong  sinuous  curvature  along  the  outer  margin,  and  nicely  rounded 
at  the  lateral  angles ;  in  front  the  base  is  distinctly  constricted  along 
the  line  of  union  with  the  crown,  expanding  outward  in  its  descent,  and 
terminating  in  a  rather  strong  marginal  belt,  which  generally  stretches 
across  two-thirds  or  more  of  the  median  region,  and  more  or  less 
abruptly  terminated  laterally ;  the  inferior  surface  of  this  belt  or  ridge 
is,  when  well  preserved,  flattened  and  beveled  inward,  and  in  rare 
instances  it  is  observed  to  be  more  or  less  distinctly  bilobed,  in  which 
cases  the  belt  is  relatively  of  narrower  lateral  extent,  but  never  cut 
down  so  as  to  break  the  continuity  of  the  ridge  viewed  from  the  outer 
side ;  the  inferior  surface  has  its  greatest  depression  immediately  below 
the  anterior  border,  and  is  usually  distinctly  beveled  along  the  inner 
margin;  superior  surface  distinctly  defined  from  the  coronal  region, 
moderately  convex,  and  surmounted  by  a  continuous,  narrow,  pad-like 
prominence,  which  occupies  half  or  two-thirds  the  lateral  diameter  of 
the  base,  and  abruptly  sloping  to  the  posterior  margin ;  sometimes  the 
surface  immediately  above  the  pad  is  deeply  excavated,  and  the  pos- 
terior margin  somewhat  distinctly  channeled ;  but  in  the  majority  of 
teeth,  perhaps,  the  pad  presents  a  gently  rounded  prominence,  and  in 
worn  specimens  it  may  be  obsolete ;  both  basal  surfaces  are  irregularly 
corrugated  antero-posteriorly  and  pitted  by  irregularly  disposed  fora- 
mina. Crown  sharply  defined  in  front  and  laterally  from  the  base, 
and  a  faint  line  sweeping  around  the  median  cone  and  contracting  in 
the  lateral  portions,  indicating  the  basal  termination  of  the  enamel 
behind.     The  central  and  external  cusps  are  connected  by  a  sharp. 
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compressed  and  deeply  denticulate  crest,  the  intermediate  denticles 
irregularly  alternating  in  size;  the  exterior  pair  in  the  normal  state 
are  remarkably  large,  more  strongly  compressed  in  front  than  behind, 
with  sharp  cutting  edges,  the  apices  almost  always  directed  toward 
the  median  cone ;  in  many  instances,  the  larger  exterior  pair  are  flanked 
by  a  second  pair  of  denticles  with  a  minute  intervening  cusp  ;  and  all 
are  ornamented  in  the  outer  face  by  more  or  less  strongly  marked 
carinoB,  which  are  either  simple  or  give  off  spinose  processes  towards 
tbeir  bases,  which  latter  are  more  strongly  developed  in  the  lateral 
than  in  the  median  portions  of  the  crown  ;  the  mediau  cusp  is  strong, 
trenchant,  sigmoidally  curved  and  laterally  deflected,  compressed  in 
front  and  broadly  rounded  behind,  with  a  slight  depression  occupying 
the  basal  portion  in  front ;  the  carinae  are  more  strongly  developed  in 
front  than  in  the  opposite  face,  though  their  development  is  very 
irregular,  as  shown  in  a  large  suite  of  specimens — in  some  individntkls 
there  being  very  few  and  these  scarcely  reaching  one-third  the  distance 
towards  the  apex,  while  in  others  they  show  several  sharp,  close  set 
costse  implanted  and  bifurcated  in  their  descent ;  the  carinae  are  rela- 
tively coarser  and  far  less  numerous  in  the  lateral  denticles,  though 
always  irregularly  disposed;  the  inner  face  of  the  crown  exhibits  simi- 
lar variableness  in  the  development  of  the  costie,  though  relatively  cor- 
responding to  their  development  in  the  opposite  face ;  in  some  examples 
the  inner  face  of  the  principal  cone  is  quite  smooth,  with  only  faint 
costse  visible  in  the  lateral  portions;  in  others,  again,  the  costae  are 
quite  numerous,  but  in  all  cases  they  are  less  strong  than  in  the  outer 
face;  the  carinie  are  sharp,  the  intervening  space  presenting  a  slight 
and  regularly  concave  channel  when  they  are  crowded ;  in  the  principal 
cone  they  are  terminated  before  reaching  the  lateral  edges  in  front,  and 
the  same  is  true  of*  the  posterior  face — the  lateral  costse  being  shortest 
and  soonest  becoming  obsolete.  Large  individuals  exceed  an  inch  in 
greatest  lateral  diameter  of  base  and  one-fourth  to  one-third  greater 
than  the  entire  hight  of  the  tooth. 

The  score  and  a  half  or  more  of  individuals  to  which  I  have  had 
access,  through  the  kindness  of  Mr.  Wachsmuth,  in  drawing  up  the 
foregoing  description  of  this  interesting  and  beautiful  species,  present 
a  range  in  size  from  teeth  of  .  2  inch  in  lateral  diameter  to  those  mea- 
suring nearly  one  inch  in  the  same  direction  ;  and  otherwise  exhibiting 
considerable  diversity  in  the  details,  especially  the  superficial  ornament- 
ation. These  latter  may  be  best  represented  in  the  illustrations  which 
have  been  introduced. 

Fosition  and  locality  :  Authentic  examples  of  the  species  have  thus 
far  been  observed  only  in  the  upper  fish-bed  of  the  Kinderhook,  at  Bur- 
lington, Iowa,  where  Mr.  Waohsmuth,  to  whom  we  have  dedicated 
the  species,  has  obtained  a  beautiful  series  of  specimens. 
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Cladodtjs  stjcoinottjs,  St  J.  and  "W. 

PL  3,  Fig.  8-12. 

Associated  with  the  last  described  teeth,  C.  Wachsmuthij  is  a  form 
almost  as  nnmeroosly  represented,  which  seems  to  offer  persistent  pecu- 
liarities sufficient  for  its  recognition  under  almost  all  circumstances. 
Very  similar  in  form  and  size  to  0.  Wachsmuthi^  they  may  be  chiefly  dis- 
tinguished from  that  form  by  the  squat  outline  of  the  crown  viewed  in 
front,  stouter  median  cone,  which  is  marked  by  strong  downward  bifur- 
cating costsB  which  extend  nearly,  sometimes  quite,  to  the  apex,  and 
which  are  generally  nearly  equally  strongly  marked,  though  more  nume- 
rous, in  the  posterior  face,  where  they  are  rarely  bifurcated;  the  outer 
basal  line  of  the  crown  is  generally  occupied  by  strongly  developed 
accessory  processes,  especially  in  the  lateral  portions,  with,  however, 
exceptions  in  the  case  of  occasional  small  teeth  in  which  they  are 
absent ;  and  here  are  found  certain  features  which  go  far  towards  indi- 
cating the  possible  specific  indentity  of  these  teeth  with  the  form  last 
described,  since  the  present  examples  present  precisely  the  same  basal 
characters  as  observed  in  0.  Wachsmuthij  while  the  coronal  costae, 
excepting  the  accessory  processes,  may  be  found  to  differ  only  in  the 
degree  of  their  development.  In  the  normal  examples,  the  outer  face 
of  the  base  is  slightly  inflected,  instead  of  projecting  outward,  as  is 
conspicuously  the  case  almost  always  in  the  above  mentioned  form. 

It  is  not  improbable  the  form  here  noticed  may  prove  to  be  merely  a 
variety  of  C.  Wachs^nuthi ;  but  with  the  present  material  this  is  not 
clearly  demonstrable,  while  on  the  contrary,  its  distinguishing  peculiar- 
ities are  readily  recognizable  on  careful  examination. 

Oeological  position  and  locality :  Kot  uncommon  in  the  upper  fish-bed 
of  the  Kinderhook  division;  Burlington,  Iowa. 

Cladodus  aIiTBENAtus,  St  J.  and  W. 

PI.  2,  Pig.  14-18. 

Teeth  below  medium  size,  symmetrical  and  very  graceful  in  form. 
Base  semi-elliptical  or  trapizoidal  in  outline,  thick,  posterior  margin 
broadly  rounded  in  the  median  region,  rapidly  so  or  obliquely  truncated 
laterally  to  the  obtusely  rounded  lateral  extremities,  anterior  border  of 
moderate  depth  and  slightly  produced  outward,  nearly  straight  or  gen- 
tly depressed  in  the  middle  and  rounded  at  the  lateral  extremities,  and 
produced  downward  into  a  rather  strong  median  ridge,  which  occupies 
half  to  two-thirds  of  the  lateral  diameter  of  the  base,  well-defined  later- 
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ally  and  beveled  to  tbe  inferior  surface ;  inferior  surface  nearly  plaiu 
or  gently  excavated,  with  a  uarrow  beveled  belt  aloug  the  greater  por. 
lion  of  tlie  posterior  margin;  postero  superior  surface  moderately  con- 
vex, occupied  nearly  centrally  by  a  sharply  defined,  linear  prominence, 
in  lateral  extent  nearly  equal  to  half  the  diameter  of  the  base.  Coronal 
portion  slightly  constricted  along  the  basal  line  in  front,  gently  depressed 
at  the  base  of  the  principal  cone,  which  latter  is  very  strong,  vertical 
to  the  horizontal  plane  of  the  base  or  slightly  recurved  sigmoidally? 
more  or  less  laterally  deflected,  or  erect,  gently  convex  in  front,  strongly 
arclied  behind,  lateral  margin  compressed,  sharp  and  gradually  con. 
verging  to  the  acute  apex;  lateral  denticles  normally  four  on  either 
extremity,  alternatel3'  arranged  in  pairs,  sometimes  wiih  delicate  rudi^ 
mentary  denticles  appearing  in  the  angles  of  the  persistent  ones,  exte- 
rior pair  more  or  less  divergent  and  recurved,  similar  in  shape  to 
the  median  cone,  though  less  compressed  in  front;  coronal  surface 
ornamented  with  sharp,  thread  like,  regularly  arranged  costie,  which^ 
in  the  median  cone  seldom  reach  more  than  half  the  distance  to  the 
apex  in  front,  with  rather  a  wide  plain  space  bordering  the  margin  iu 
which  the  lateral  costiie  become  obsolete ;  in  the  lateral  denticles  the 
costoB  are  very  similar  but  less  numerous,  and  extend  nearly  to  the 
apices ;  in  the  posterior  face  they  are  equally  regular  in  disposition,  but 
more  numerous  and  delicate.  A  specimen  of  ordinary  size  measures  in 
greatest  diameter  of  base  .28  inch,  an tero  posterior  diameter  .13,  greatest 
hight  of  tooth  .32 ;  a  smaller  tooth  of  greater  lateral  diameter  is  .18  inch 
in  lateral  diameter,  lesser  diameter  .08,  hight  about  .15  inch. 

This  beautiful  little  form  is  represented  by  a  fine  series  of  specimens 
in  the  collections  of  Messrs.  Wachsmuth  and  Springer,  which  exhibit 
remarkable  persistency  in  the  distinctive  characteristics,  and  which,  in 
well  preserved  specimens,  readily  enable  their  determination.  The 
form  is  most  intimately  allied  to  C  ^pringeri^  with  which  it  is  associated  ; 
but,  as  has  been  shown  in  connectiou  with  the  observation  on  that  form? 
the  present  are  not  to  be  confounded  with  the  minute  and  worn  exam, 
pies  of  the  above  form  which  they  most  resemble  in  outline,  but  from 
which  they  are  distinguished  by  the  greater  lateral  extent  of  the  anterior 
basal  ridge,  the  shallow  mesial  depression,  the  finer  and  more  regular 
costation,  and  absence  of  accessory  spinose  processes  along  the  anterior 
ba^al  border  of  the  crown. 

Position  and  locality  :  The  earlier  and  most  numerous  acquisitions  of 
Mr.  Speingeb  are  from  the  lower  fish-bed  of  the  Kinderhook,  but  Mr. 
VVaciismuth  has  obtained  a  few  specimens  from  the  upper  fish  bed  of 
the  same  formation,  which  are  undistinguishable  from  the  earlier  teeth ; 
Burlington,  Iowa. 
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Cladodus  intebcostatus,  St.  J.  and  W. 

PI.  4,  Fig.  II. 

Teeth  of  small  or  medium  size.  Base  subelliptical  in  outline,  mode- 
rately thick,  posterior  margin  broadly  rounded,  with  obtuse  angles, 
extremities  more  or  less  sharply  rounded,  anterior  margin  sinuose,  with 
a  broad  mesial  depression,  slightly  produced,  anterior  angles  occupied 
by  well-defined  protuberances,  which  are  connected  by  a  well-marked 
basal  ridge  5  inferior  surface  moderately  excavated,  beveled  along  the 
posterior  margin,  postero-superior  surface  moderately  convex,  surmoun- 
ted near  the  posterior  margin  by  a  laterally  elongated,  narrow,  rough- 
ened prominence  equal  to  about  half  the  lateral  diameter  of  the  base; 
both  superior  and  inferior  surfaces  irregularly  pitted.  Crown  gently 
constricted  in  front,  obscurely  defined  behind,  median  cone  symmetrical 
rapidly  tapering  to  an  acute  point,  gently  recurved,  sublenticular  in 
transverse  section  with  trenchant  edges,  broadly  arched  behind,  in  front 
compressed  and  towards  the  base  slightly  excavated,  both  faces  oiscu- 
pied  by  strong,  sharp  costse,  those  in  the  posterior  face  perceptibly  finer 
and  terminating  in  the  lateral  margins,  in  front  a  strong  ridge  extends 
from  base  to  apex  parallel  with  and  separated  from  either  border  by  a 
rather  wide  slight  depression,  the  intermediate  space  being  occupied  by 
equally  strong  bifurcated  and  implanted  costal ;  lateral  denticles  two  on 
either  extremity,  the  exterior  pair  as  strong  again  as  the  intermediate 
denticles,  strongly  deflected  laterally  or  divergent,  aud  recurved  at  an 
angle  greater  than  the  median  cone,  subcircular  in  section  with  sharp 
cutting  edges,  inner  pair  slightly  produced  in  front,  similar  in  section 
and  ornamentation  to  the  larger  denticles,  a  few  strong  vertical  costsB 
occurring  in  either  face  and  occupying  the  low  intermediate  coronal 
ridge.  A  specimen  of  medium  size  measures  in  greatest  lateral  diame- 
ter of  base  .36  inch,  antero  posterior  diameter  .12,  greatest  hight  of 
teeth  .29  inch. 

The  above  description  applies  to  a  form  not  numerously  represented 
lit  our  collections,  and  with  regard  to  the  affinities  of  which  with  other 
teeth  associated  with  them,  there  is  matter  of  some  doubt.  All  the 
individuals  which  have  been  identified  with  the  above  form  are  small, 
and  some  of  these  show  indications  of  a  third  rudimentary  lateral  den- 
ticle, while  there  are  others  which  possess  a  fourth  pair,  but  with  pre- 
cisely the  same,  or  even  relatively  coarser  coronal  costse.  With  these 
also  occur  in  considerable  abundance  a  larger  form,  which  is  character- 
ized by  several  lateral  denticles,  and  along  the  outer  coronal  margin  a 
greater  or  less  development  of  spinose  processes,  while  the  costal  are 
relatively  finer,  though  similarly  disposed,  and  the  base  offers  no  essen- 
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tial  feature  diflferent  from  that  of  the  teeth  described  above.  These 
large  teeth  are  almost  always  much  abraded,  so  that  even  so  fine  a 
series  as  that  obtained  by  Mr.  SPBn^GfiB  fails  to  afiford  a  satisfactory 
FM)lution  of  their  specific  relations.  Until  recently  they  were  regarded 
as  probably  referable  to  0.  deflsxusj  K  and  W.  5  but  the  explorations  of 
Mr  Waohsmuth  have  brought  to  light  in  the  lower  Burlington  fish- 
beds  a  form  which  is  unquestionably  identical  with  the  latter  form — the 
exact  stratigraphic  position  of  the  originals  of  which  was  not  known. 
However,  a  comparison  of  them  with  the  specimens  discovered  by  Mr. 
Wachsmuth  affords  almost  conclusive  proof  that  they  were  derived 
from  the  same  horizon.  Their  distinguishing  characteristics,  as  com- 
pared with  the  teeth  above  referred  to  from  the  upper  Burlington  hori- 
zon, consists  in  the  relatively  stronger  lateral  denticles,  the  laterally 
deflected  principal  cone,  and  the  exceedingly  delicate  and  crowded  stria- 
tion,  possibly,  also,  the  narrower  postero-anterior  diameter  of  the  base 
and  the  less  prominent  anterior  basal  angles  and  protuberances. 

In  the  absence  of  material  in  a  perfect  state  of  preservation,  it  is 
impossible  to  determine  the  nature  of  the  variations  noticed  above ;  and 
however  impressed  we  are  with  their  probable  specific  identity,  the 
material  does  not,  as  is  the  case  with  some  of  the  Kinderhook  forms, 
exhibit  all  the  phases  of  gradation  which  alone  can  furnish  indubitable 
evidence  of  such  identity.  Considering  only  the  first  dt'scribed  indi- 
viduals, one  cannot  fail  to  appreciate  certain  intimate  resemblances  to 
C.  zygapuSj  N.  and  W.  of  the  Chester;  but  taking  into  account  the 
mseinhle  presented  by  the  teeth  noticed  above,  tbere  is  little  difficulty 
in  drawing  the  distinctive  features  of  the  species.  We  regret  that  our 
means  have  not  made  it  possible  to  present  as  fair  a  representation  of 
these  teeth  as  of  some  of  the  other  forms  of  this  remarkable  group. 

The  Keokuk  limestone  has  furnished  a  few  fragmentory  specimens 
representative  of  a  closely  allied  form,  if  not  specifically  identical  with 
that  first  described  above ;  but  of  the  latter  we  have  only  a  few  indi- 
viduals, and  these  are  not  suf&cient  for  a  critical  comparison  necessary 
to  establish  their  relationship  with  the  upper  Burlington  form.  Closely 
agreeing  in  shape  and  size,  they  are  distinguishable  by  the  much  coarser 
striation  of  the  coronal  cusps,  there  being  not  more  than  half  the  num- 
ber of  striae  usually  observed  in  the  present  form.  It  is  not  improbable 
these  teeth  constitute  the  remains  of  a  form  distinct  from  the  above,  in 
which  event  we  would  suggest  for  them  the  specific  designation  C 
Keokulc. 

Position  and  locality  :  Not  uncommon  in  the  upper  Burlington  fish- 
bed,  Louisa  and  Des  Moines  counties,  Iowa;  Henderson,  Warren  and 
Adams  counties,  Illinois.  The  Keokuk  specimens  are  known  to  occur 
at  Hamilton,  Illinois,  Keokuk  and  Bentonsport,  Iowa. 
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Cladodus  GOMPHorDBS,  St.  J.  and  W. 

PI.  4,  Fig.  13-16. 

Teeth  robust,  low  in  stature,  of  medium  or  large  size.  Base  slightly 
sinuate  in  front,  antero-inferior  angles  moderately  prominent,  and  thence 
broadly  rounded  to  the  lateral  extremities,  which  are  also  rounded  or 
obtusely  angular,  and  broadly  rounded  behind ;  basal  ridge  well  defined 
at  the  anteroinferior  angles,  depressed  in  the  middle  and  merging  into 
the  margin  laterally;  inferior  surface  moderately  excavated,  defined 
behind  by  a  rather  broad  beveled  belt  parallel  with  the  posterior  mar- 
gin ;  postero-superior  surface  slightly  convex,  with  a  more  or  less 
distinct  continuous  or  sometimes  interrupted  and  roughened  basal  ridge 
occupying  the  posterior  half  of  the  surface  and  extending  about  three- 
fourths  the  lateral  diameter,  and  rather  abruptly  beveled  to  the  poste- 
rior margin.  Coronal  cusps  very  strong,  proportionately  low,  thick, 
rapidly  tapering  to  the  obtusely  pointed  apices,  sublenticular  in  trans- 
verse section,  both  faces  presenting  rather  strong,  sharp  costse  which 
increase  mainly  by  implantation  or  rarely  bifurcating,  and  slightly  more 
numerous  and  crowded  behind ;  median  cone  very  strong,  turgid,  rarely 
faintly  depressed  at  base  in  front,  and  generally  flanked  by  two  pairs 
of  lateral  denticles,  of  which  the  inner  pair  is  sometimes  rudimentary 
or  obsolete,  in  other  examples  they  are  strongly  developed,  the  exterior 
pair  slightly  deflected  laterally  and  recurved ;  constricted  along  basal 
line  in  front,  also  well  defined  from  base  behind. 

The  form  here  noticed  is  represented  by  a  few  specimens,  among  which 
there  are  only  three  or  four  perfect  teeth.  Although  individually  vary- 
ing to  some  extent,  their  specific  identity  is  quite  apparent,  and  at  the 
same  time  they  seem  to  be  readily  distinguishable  from  other  forms 
associated  in  the  same  deposits.  However,  in  the  case  of  G.  hellifer^  a 
form  which  we  have  indicated  from  a  few  large  teeth  derived  from  the 
same  locality,  the  chief  distinctive  features  in  contrast  with  the  present 
form  consists  in  the  more  flattened  anterior  coronal  faces  and  the  more 
strongly  anteriorly  produced  position  of  the  smaller  or  intermediate 
pair  of  lateral  denticles.  A  large  suite  of  specimens  might  indeed  pre- 
sent a  series  of  individuals  which  would  connect  the  extremes  here  indi- 
cated by  supplying  the  intermediate  and  at  present  missing  gradations, 
without  which  opinion  one  way  or  other  is  mere  conjecture. 

Oeological  position  and  locality:  In  the  fish -bed  of  the  upper  Burling- 
ton limestone ;  Buffington  creek,  Louisa  county,  Iowa. 
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Cladodus  bellipee,  St.  J.  and  W. 

PI.  4,  Fig.  10. 

The  teeth  attain  large  size.  Outline  of  base  snbelliptical,  extremities 
rounded,  posterior  margin  broadly  rounded,  anterior  border  of  mode- 
rate depth,  slightly  iubeveled,  gently  coucave  in  the  middle,  rather 
abruptly  rounded  laterally,  median  ridge  occupying  half  or  more  of  the 
lateral  diameter,  moderately  prominent  as  are  also  the  anterior  basal 
angles,  inferior  surface  gently  concave,  with  broad  beveled  belts  aloug 
the  posterior  margin,  postero-superior  surface  occupied  by  a  prominent, 
narrow  ridge  which  extends  over  two-thirds  the  lateral  diameter, 
abruptly  defined  behind  and  parallel  with  the  posterior  border.  Crown 
slightly  constricted  basally  in  front,  median  cone  strong,  gradually 
tapering,  moderately  recurved  or  nearly  vertical  to  the  horizontal  plane 
of  base,  sublenticular  in  transverse  section  with  sharp  lateral  edges, 
much  compressed  below  in  front,  gently  convex  above,  strongly  so 
behind,  apex  sharp  or  obtusely  truncated  from  wear;  lateral  deuticles 
two  on  either  extremity,  moderately  strong,  exterior  pair  slightly  diver- 
gent, recurved  in  the  same  plane  as  the  median  cone  aod  similar  in 
shape,  inner  pair  prominently  produced  in  front  and  generally  much 
abraded ;  coronal  surfaces  without  trace  of  ornamentation,  preseutiug 
a  smooth  appearance,  as  from  wear.  A  remarkably  fine  large  specimen 
in  the  collection  of  Mr.  Spkingeb  measures  in  greatest  diameter  of 
base  1.4  inches,  antero-posterior  diameter  .62,  greatest  bight  of  tooth 
1.20  inches. 

The  collection  of  Mr.  Spbingeb  contains  a  few  examples  of  the  form 
above  described,  which  show  considerable  variation  in  size,  and  always 
the  appearance  of  wear,  but  well  characterized  by  the  advanced  position 
of  the  inner  pair  of  lateral  denticles.  In  the  latter  respect  it  resembles 
C  occidentalism  Leidy,  of  the  Coal  Measures,  although  otherwise  not  inti- 
mately related  to  that  form,  as  indicated  by  the  continuity  of  the  aute- 
rior  basal  ridge  and  the  prominence  in  the  postero-superior  surface. 
The  worn  condition  of  the  specimens  renders  it  doubtful  whether  the 
coronal  surfaces  were  plain  or  their  costae  obliterated  by  abrasion. 

Position  and  locality  :  Upper  Burlington  fish-bed,  Louisa  county,  and 
Burlington,  Iowa. 

Cladodus  pb^nuntius,  St.  J.  and  W. 

PI.  4,  Fig.  17. 

We  have  provisionally  recognized,  in  a  unique  example  in  the  collec- 
tion of  Mr.  SPEiNaEB,tho  representation  of  a  distinct  form.  The  tooth 
is  of  medium  size,  strong,  symmetrical  proportions.    The  base  is  very 
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Rimilar  in  general  outline  to  that  of  0.  intercostatua  and  0.  gomphoides 
from  the  same  horizon,  agreeing  with  the  latter  in  the  vertically  arched 
outline  and  produced  lateral  extremities,  while  the  prominence  of  the 
protuberances  in  the  anterior  basal. angles  resemble  the  former  form  ; 
but  it  diflfers  from  both  of  these  forms  in  the  central  position  of  the 
ridge  in  the  postero-supcrior  surface.  The  crown  consists  of  a  strong,  erect 
slightly  recurved  median  cone,  and  a  single  pair-of  strong  lateral  denti- 
cles j  median  cone  compressed  in  front,  strongly  arched  behind,  with 
sharp  lateral  angles,  and  gently  excavated  in  the  outer  basal  region ; 
lateral  cones  less  compressed  or  more  regularly  lenticular  in  transverse 
section,  produced  in  front  slightly  in  advance  of  the  median  cone,  and 
slightly  deflected  laterally,  in  the  intermediate  angle  a  faint  trace  of  a 
rudimentary  denticle  is  observed;  the  coronal  surfaces  are  smooth, 
polished,  presenting  evidences  of  wear,  which  may  have  obliterated  all 
traces  of  costation  except  the  most  obscure  vestiges  of  striffi  in  the 
anterior  basal  region  of  the  principal  cone.  Lateral  diameter  of  base 
about  .84  inch,  an tero  posterior  diameter  .33,  hight  of  tooth  .72. 

The  tooth  above  noticed  bears  a  strong  resemblance  to  0.  Van 
Hornei  of  the  St.  Louis  limestone,  although  it  is  distinguishable  by  its 
more  delicate  proportions,  greater  breadth  between  the  anterior  basal 
angles,  and  more  erect  lateral  cones.  The  contour  of  the  base  will 
readily  serve  to  distinguish  it  from  individuals  of  the  0.  micraptis 
group,  which  possess  but  a  single  pair  of  lateral  denticles ;  while  the 
absence  of  the  strong  costation  so  characteristic  of  C  intercostatus,  as 
also  almost  equally  of  C.  gompJmdeSj  render  its  identity  with  either  of 
the  latter  forms  questionable.  Yet  we  cannot  overlook  the  fact,  in  view 
of  the  superb  collections  from  this  horizon,  of  the  singular  isolation  of 
the  individual  here  referred  to,  and  which  would  lead  us  to  seek 
specific  identity  with  one  or  other  of  the  above  mentioned  forms,  rather 
than  for  evidence  corroborating  the  interpretations  based  upon  a  unique 
and  evidently  imperfect  specimen. 

Position  and  locality :  Upper  Burlington  fish-bed ;  Louisa  county, 
Iowa. 


Clajdodus  baeicostatus,  St.  J.  and  W. 

PI.  4,  Fig.  18. 

Tooth  small.  Crown  well  defined  from  the  base  in  front,  and  consisting 
of  a  strong,  rapidly  tapering,  laterally  deflected,  recurved  median 
cone,  which  is  much  compressed,  sublenticular  in  transverse  section, 
trenchant,  with  a  triangular  depression  occupying  the  base  in  front, 
and  form  lateral  denticles  on  either  side,  alternating  in  size,  divergent 
and  recurved  in  nearly  the  same  plane  as  the  median  cone,  which 
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they  resemble  in  form,  though  perhaps  less  compressed,  the  external 
pair  about  one-fifih  the  hight  of  the  median  cone ;  the  outer  face  of 
the  principal  cone  is  faintly  ornamented  by  a  few  diverging  thread- 
like striae  which  rise  in  the  triangular  depression,  dispersed  and  becom- 
ing obsolete  in  the  middle  region  of  the  cone — the  lateral  portions 
and  denticles  apparently  quite  smooth  and  polished.  The  basal  portion 
is  not  well  exhibited,  as  also  the  posterior  aspect  of  the  crown,  gently 
arched  vertically,  anterior  border  gently  sinuose,  apparently  auinter- 
rupted,  slightly  produced,  anterior  basal  angles  inconspicuous,  and 
gently  rounded  into  the  slightly  produced  lateral  extremities.  Greatest 
hight  of  tooth  .30  inch,  lateral  diameter  of  base  .45  inch. 

The  unique  example  before  us  differs  from  its  associates  in  the  same 
horizon  in  the  sparseness  of  the  coronal  stria)  and  the  compressed  con- 
dition of  the  principal  cusp.  In  general  outline  it  agrees  intimately 
with  the  teeth  which  we  have  provisionally  recognized  under  the  name 
(],  Keokuk  from  the  same  horizon,  of  which  rare  form  it  may  possibly 
pro\'e  to  be  a  much  abraded  example.  But  the  imperfect  condition  of 
the  lateral  portions  of  the  original  specimens  of  the  latter  form  prevents 
a  critical  con!i)arisou,  and  in  view  of  the  very  strong  vertical  ridges 
with  which  the  principal  cusp  of  that  form  is  ornamented,  the  tangible 
differences  seem  sufficient  to  raise  a  doubt  as  to  its  specific  identity 
with  the  i)resent  form. 

Positimi  and  locality:  Upper  fish-bed  of  the  Keokuk  limestone; 
Keokuk,  Iowa. 

Cladodus  eocent^mcus,  St.  J.  and  W. 

PI.  4,  Fig.  4. 

There  occurs  in  the  St.  Louis  limestone  a  form  of  which  comparatively 
few  representatives  have  been  found  up  to  the  present  time,  and  these, 
with  one  exception,  are  not  in  a  sufficiently  perfect  state  of  preservation 
to  answer  the  purpose  of  an  exhaustive  comparison  with  allied  forms. 
Of  the  latter  Messrs.  Newberry  and  Worthen  have  described  a  form 
from  the  Chester  limestone,  C.politus,  with  which  the  present  teeth  bear 
the  most  intimate  resemblance,  if  indeed  they  prove  not  to  be  specifically 
distinct.  Perfect  examples  of  C,  poUtua  are  beautifully  striated  with 
thread-like  striae,  precisely  in  the  same  manner  as  in  the  present  teeth, 
and  which  also  recalls  0.  Fulleri  of  the  Coal  Measures.  But  among  the 
teeth  under  consideration,  a  single  and  elegantly  preserved  specimen, 
which  was  obtained  by  Prof.  Worthen  at  St.  Louis,  exhibits  characters 
which,  if  they  prove  not  to  be  abnormal,  render  its  reference  to  the 
Chester  form  exceedingly  improbable.  The  tooth  in  question  is  distin- 
guished by  the  somewhat  eccentric  proportions  of  the  base,  which  is 
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very  produced  laterally,  deeply  excavated  iaferiorly,  deeply  arched 
inward  betweeu  the  quite  proaiioent  anteroiDferior  angles,  aud  broadly 
rounded  into  the  more  or  less  sharply  rounded  lateral  extremities, 
the  antero  median  ridge  moderately  prominent.  The  median  cone 
does  not  differ  essentially  from  that  of  C  politmj  being  erect,  gradually 
tapering,  compressed  in  front  and  strongly  rounded  posteriorly,  and 
ornamented  with  numerous  closely  arranged  striae ;  the  lateral  denti- 
cles, however,  present  the  somewhat  anomalous  feature  of  possessing 
in  one  extremity  a  third  relatively  strong  cone  exterior  to  the  larger 
lateral  denticle,  and  which  in  lateral  divergence  and  recurvation  cor- 
responds to  the  exterior  denticle  in  the  opposite  extremity ;  the  lateral 
cones  are  nearly  circular  in  section,  but  ornamented  in  the  same 
manner  as  observed  in  the  great  cone.  The  hight  of  the  specimen 
particularly  described  above,  and  which  represents  about  the  largest 
size  attained  by  the  other  teeth,  is  about  .40  inch,  lateral  diameter  of 
base  .42  inch. 

It  is  possible  that  the  tooth  noticed  above  may  prove  to  be  distinct 
from  those  with  which  it  is  associated ;  but  we  are  incliued  to  regard  it 
as  an  abnormally  developed  tooth,  or  perhaps  it  represents  a  peculiarity 
in  the  teeth  from  a  particular  part  of  the  jaws. 

Mr.  Van  Hobne  has  also  obtained  from  the  Warsaw  beds  a  very  simi- 
lar form  of  teeth ;  but  in  the  imperfect  state  of  preservation  which 
without  exception  prevails  in  the  few  specimens  thus  far  known  from 
that  horizon,  it  is  quite  impossible  to  more  than  recognize  their  general 
resemblance  to  the  section  of  the  genus  represented  by  the  above  men- 
tioned  forms. 

Position  and  locality :  Upper  beds  of  the  St.  Louis  limestone ;  Alton, 
Illinois  'y  St.  Louis,  Missouri. 

Oladodus  Van  Hobnei,  St.  J.  and  W. 

PL  4,  Fig.  5. 

Teeth  of  large  size,  robust.  Base  irregularly  elliptical,  massive, 
moderately  arched,  inferior  surface  deeply  excavated,  beveled  belt 
narrow,  posterior  margin  thick,  angularly  rounded,  extremities  strongly 
produced  and  sharply  rounded,  anterior  border  deep,  produced,  sinuose, 
anterior  basal  angles  prominent,  and  occupied  by  obtuse  protuberances, 
gently  rounded  into  the  extremities,  and  separated  by  a  rather  wide 
depression,  which  extends  up  into  the  median  cone,  postero-superior 
surface  occupied  by  a  strong  lateral  prominence  in  extent  equal  to  half 
the  diameter  of  the  base,  and  abruptly  defined  behind,  surface  coarsely 
roughened.  Crown  distinctly  constricted  at  base  in  front,  obscurelv 
defined  behind,  median  cone  very  robust,  rapidly  tapering  to  an  acute 
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apex,  laterally  deflected,  rather  strongly  recurved,  gently  arched  in 
front,  strongly  convex  posteriorly,  with  compressed,  sharp  cutting 
edges;  lateral  denticles  one  on  either  side,  relatively  strong,  divergent, 
similar  in  form  and  recurvation  to  the  principal  cone,  with  which  they 
are  connected  by  a  low,  sharp  coronal  crest ;  the  anterior  face  is  marked 
with  a  few  short,  sharp-crested,  widely  spaced  costae,  which  are  appar- 
ently confined  to  the  basal  region,  the  greater  extent  of  the  cusps  being 
smooth,  and  beautifully  polished,  as  also  the  posterior  face,  with  the 
exception  of  a  faint  carina  in  the  angle  between  the  cones,  and  which 
may  terminate  in  a  delicate  rudimentary  denticle.  A  medium-sized 
specimen  measures  1.25  inches  in  lateral  diameter  of  base,  and  about 
equaj  to  the  greatest  hight  of  the  tooth,  antero-posterior  diameter  .45 
to  .50,  hight  of  median  cone  1  inch,  hight  of  lateral  denticles  about  .55 
inch. 

The  recognition  of  the  present  form  is  based  upon  a  few  specimens 
discovered  by  Mr.  Van  Hobne,  one  of  which  presents  a  nearly  perfect 
tooth  of  medium  size.  Another  consists  of  the  base  of  a  remarkably 
large  individual,  measuring  in  greatest  diameter  1.80  inches,  postero- 
anterior  diameter  .75,  and  agreeing  intimately  with  the  lesser  specimen 
in  form  and  contour.  Others  exhibit  worn  and  fragmentary  examples 
of  smaller  teeth.  The  peculiarities  possessed  by  these  teeth  readily 
distinguish  them  from  other  forms  of  the  genus,  and,  with  the  excep- 
tion of  a  single  specinien  iu  the  collection  of  Mr.  Spblngeb  from  the 
upper  Burlington  limestone,  which  has  been  provisionally  referred  to  a 
distinct  species,  under  the  name  of  (7.  prwrnintiua,  it  has  no  intimate 
ally.  It  is  one  of  the  largest  and  most  interesting  species  as  yet  made 
known,  and  must  have  belonged  to  fishes  of  truly  formidable  size,  and 
we  have  a  commensurate  pleasure  in  dedicating  the  species  to  its  dis- 
coverer. 

Position  and  locality :  Eare  in  the  upper  beds  of  the  St.  Louis  lime- 
stone ]  Alton,  Illinois. 

Oladodus  euglyphbus,  St.  J.  and  W. 

PI.  IV,  Fig.  1-3. 

Teeth  minute,  or  attaining  a  size  below  the  medium.  Base  defined 
in  front  by  a  broad,  moderately  deep  sinuation,  extending  between  the 
angles  produced  by  the  antero-inferior  bosses,  thence  retreating  to  the 
lateral  extremities,  which  are  produced  and  sharply  rounded  to  the 
broadly  curved  posterior  margin;  moderately  excavated  below,  a  faint 
marginal  rim  between  the  antero-inferior  bosses,  and  faintly  beveled 
behind ;  postero-superior  surface  gently  arched  and  occupied  by  a  pair 
of  rather  prominent  protuberances  or  bosses,  which  are  separated  by  a 
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narrow  interveDing  channel,  and  defined  from  the  crown  by  a  broad  it, 
shallow  depression ;  surface  roughened  by  irregular  sulci  and  minute 
pits.  Grown  defined  from  base  in  front  by  a  distinct  channel,  median 
cone  more  or  less  deeply  excavated  at  base  in  front,  more  or  less  irregu- 
larly tapering  to  the  apex,  more  compressed  in  front  than  behind,  with 
sharp  cutting  edges;  lateral  costse  ascending  to  the  apex  in  front,  lim- 
iting a  rather  broad  furrow  extending  along  the  lateral  margin,  inter- 
mediate space  occupied  by  a  few  strong,  sharp  costse,  which  coalesce 
with  the  lateral  ridges  at  more  or. less  irregular  intervals;  posterior 
face  marked  by  a  few  simple  costse  somewhat  more  slender  than  those 
in  front,  and  successively  disapi>earing  in  the  lateral  margins  ascend- 
ing; lateral  denticles  normally  four  on  either  extremity,  the  exterior 
pair  long,  but  proportionately  more  slender  than  the  median  cone,  more 
or  less  divergent  and  recurved,  with  sharp  cutting  edges,  and  bearing 
in  front  two  to  four  costSB,  which  are  sometimes  bifurcated  descending ; 
intermediate  denticles  alternating  in  size,  the  middle  pair  about  halt' 
the  size  of  the  exterior  pair,  their  bases  being  continued  in  a  marked 
prominence  into  the  anteroinferior  bosses  of  the  base,  ornamented  with 
one  or  two  sharp  costae,  and  flanked  on  either  side  by  a  smaller  delicate 
denticle,  which  usually  bears  a  single  sharp  ridge  in  front. 

The  description  is  based  upon  minute  teeth  not  uncommon  in  the  St. 
Louis  limestone  at  Alton  and  Sc.  Louis,  and  which  present  considerable 
individual  variation  from  the  normal  condition  noticed  above.  In  some 
specimens  there  are  only  three  lateral  denticles  on  one  side,  and  the 
disposition  of  the  coronal  costaB  also  presents  less  or  more  slight  diver, 
gence  from  that  stated  above,  as  shown  in  the  figures  of  the  two  minute 
teeth  from  the  above  mentioned  localities.  From  the  same  formation 
at  Pella,  Iowa,  we  have  examples  of  apparently  the  same  form,  but 
which  attain  nearly  twuse  the  size  of  the  largest  specimens  yet  observed 
at  the  more  southern  localities,  and  which  are  otherwise  distinguishable 
by  the  absence,  or  rudimentary  condition,  of  the  smaller  pairs  of  lateral 
denticles,  possibly  the  result  of  attrition  or  wear,  and  the  apparent 
though  not  relatively  more  numerous  coronal  costse  in  front. 

This  form,  at  first  glance,  appears  to  be  closely  allied  to  0.  zygopus^ 
N.  and  W.,  of  the  Chester  formation;  it  is,  however,  readily  distin- 
guishable from  that  form  by  the  greater  number  of  lateral  denticles 
and  sparser  coronal  costsB,  as  well  as  its  generally  smaller  size.  In  the 
number  and  irregular  development  of  the  lateral  denticles  only  does  it 
bear  intimate  comparison  with  (7.  intercostatus^  of  the  Upper  Burlington 
limestone. 

Geological  position  and  localities:  Not  uncommon  in  the  upper  bods 
of  the  St.  Louis  limestone;  Alton,  Illinois,  and  St.  Louis,  Missouri;  a 
few  specimens  have  been  obtained  from  the  calcareous  shales  in  the 
same  formation  near  Pella,  Iowa. 
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Cladodus  FtiLLERi,  St.  J.  and  W. 


PI.  IV,  Fig.  D. 


Mr.  L.  A.  Fuller  baa  discovered  in  the  shale  in  connection  with  coal 
No.  3  ?  at  Bloomington,  Illinois,  a  remarkable  specimen  which  exhibits 
no  less  than  the  entire  jaws  of  a  fish  whose  dentition  proclaims  its 
affinities  with  the  genus  Cladodtis,  The  cartilages  of  the  jaws,  though 
somewhat  crushed  and  flattened,  are  quite  distinct  in  their  general  out- 
line, and  would  at  first  glance  be  pronounced  as  those  belonging  to  a 
Plagiostome,  in  general  shape^  bearing  a  striking  resemblance  to  the 
jaws  of  the  ISqtiaH,  as  illustrated  in  the  genus  Odontaspis  of  the  existing 
seas.  The  rami  of  the  lower  jaw  are  characterized  by  their  great  depth 
in  the  region  posterior  to  the  middle,  and  apparently  broadly  rounded 
to  the  articular  extremity ;  the  rami  of  the  upper  jaws  are  somewhat 
crowded  forward,  vertically  narrower  and  more  produced  in  front.  The 
rami  of  both  the  upper  and  lower  jaws  appear  to  have  been  somewhat 
thickened  in  the  dentigerous  region,  and  very  thin  in  the  opposite  bor- 
ders, with  indications  of  the  longitudinal  folds,  the  anterior  protuber- 
ances and  the  posterior  shallow  excavations,  while  the  structure  is 
unmistakably  that  of  semiosseous  cartilage,  in  all  which  particulars  it 
closely  agrees  with  the  jaw  cartilages  of  the  more  modern  order  of 
Selachians.  The  greatest  length  of  the  jaw  is  about  11  inches,  greatest 
vertical  depth  of  the  rami  of  the  lower  jaw  2.5  inches,  that  of  the  upper 
rami  probably  less  than  2  inches. 

The  teeth  are  evidently  displaced,  as  appears  from  the  very  irregular 
arrangement,  or,  indeed,  apparent  want  of  order  in  their  present  dispo- 
sition, being  collected  in  a  disordered  group  between  the  anterior 
extremities  and  extending  backward  three-fourths  the  distance  to  the 
articular  extremities.  So  far  as  it  is  possible  to  determine,  there  would 
seem  to  be  less  diversity  in  form  than  occurs  in  Odonta^spiSj  the  arrange- 
ment being  the  same,  or  apparently  in  serial  rows  from  within  outward. 
The  largest  individuals  exposed  are  considerably  less  than  half  an  inch 
in  hight,  and  about  the  same  in  lateral  extent  of  base.  Individually, 
the  teeth  are  symmetrical  in  shape,  base  strong,  gently  sinuous  in  front 
broadly  rounded  posteriorly,  the  inferior  surface  moderately  excavated  j 
the  anterior  marginal  border  relatively  narrow,  broadly  arched  inward 
between  the  anterolateral  shoulders,  which  are  moderately  produced 
and  between  which  the  border  is  very  gently  arched  downward  ;  the 
posterofiuperior  surface  of  the  base  is  unknown.  The  crown  consists 
of  a  strong,  moderately  tapering,  trenchant  median  cusp,  which  is  com- 
pressed or  gently  arched  in  front  and  slightly  excavated  towards  the 
base,  broadly  rounded  behind,  with  a  slight  sigmoidal  curvature  from 
base  to  apex,  and  ornamented  in  either  face  with  exceedingly  delicate 
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thread-like  stri®,  which  are  more  numerous  and  crowded  in  the  basal 
region  in  front,  but  sparser  and  somewhat  irregularly  implanted  above, 
and  extending  two-thirds  or  three-fourths  the  distance  to  the  acute  apex, 
with  a  rather  wide  plain  space  parallel  with  either  edge  and  reaching 
half  way  towards  the  base;  upon  either  extremity  there  are  apparently 
but  two  lateral  denticles,  of  which  the  exterior  pair  are  relatively  strong, 
subcircular  in  section,  or  less  compressed  than  the  median  cone,  very 
slightly  deflected  laterally,  more  strongly  recurved  than  the  median 
cusp,  and  similarly  finely  striated;  the  inner  pair  of  denticles  are  less 
than  half  the  size  of  the  outer  ones,  similar  in  shape  and  slightly 
a<1vanced  in  the  basal  border  above  the  an tero  inferior  angles.  A  large- 
sized  tooth  measures  in  hight .  30  inch,  hight  of  outer  denticles  .  12, 
lateral  diameter  of  base  :34,  anteroposterior  diameter  about .  12.  The 
smaller  teeth  distinguishable  are,  perhaps,  half  the  dimensions  of  that 
above  measured. 

The  preservation  of  the  specimen  under  consideration  is  such  as  not 
to  afford  a  distinct  knowledge  of  all  the  details — the  shale  in  which  the 
specimen  is  imbe<lded  so  closely  adhering  as  to  necessitate  the  most 
careful  and  laborious  manipulation  in  developing  the  specimen,  which, 
we  regret,  we  have  not  had  the  opportunity  to  perform.  But  the  gen- 
eral features,  as  exhibited  by  the  teeth,  may  be  satisfactorily  ascer- 
tained, and  these  would  appear  to  indicate  less  individual  variableness 
than  obtains  in  some  species  which  have  been  determined  from  isolated 
teeth.  Minute  speck-like  bodies  are  associated  with  the  mass,  which 
possibly  represent  portions  of  the  shngreen,  since  they  present  a  much 
more  uneven  or  papillous  surface  than  observed  in  the  surface  of  the 
cartilage  itself. 

We  have  long  had  in  our  possession  a  little  tooth  from  the  Middle  Coal 
Measures  of  Iowa,  which  we  have  come  to  regard  after  careful  comparison 
as  identical  with  the.  above  described  teeth,  with  the  smallest  of  which 
it  agrees  in  size.  The  basal  region  in  front,  however,  is  more  strongly 
arched  downward  in  the  middle  and  relatively  deeper;  but  the  coronal 
cusps  in  number  and  ornamentation  apparently  present  no  marked  fea- 
ture by  which  it  is  distinguishable  from  the  typical  exJEimples  associated 
upon  the  jaws  described  above. 

It  is  our  intention  eventually  to  give  this  interesting  specimen  a  more 
careful  study  than  it  is  possible  at  the  present  time  to  bestow  upon  it. 
And,  in  connection  with  some  fragmentary  jaws  discovered  by  Prof. 
WoETHEN  in  the  St.  Louis  formation,  which  we  believe  to  be  the  first 
veritable  examples  of  their  kiud  found  in  American  Carbouiferons 
dei)osits,  if  not  indeed  elsewhere,  we  hope  to  obtain  more  definite 
knowledge  of  their  systematic  relations  in  the  great  class  of  which  they 
are  among  the  earliest  representatives. 
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It  gives  us  innch  pleasure  to  associate  the  name  of  Mr.  Fuller  with 
tlie  above  described  species. 

The  full  compleinent  of  plates  having  been  made  up  prior  to  the  rocep- 
tiou  of  the  remarkable  specimen  discovered  by  Mr.  Fuller,  its  full 
illustration  has  unavoidably  been  deferred.  That  of  the  Iowa  speciineii, 
however,  with  the  description,  will  enable  the  recognition  of  other  indi- 
viduals that  may  hereafter  be  found. 

Foifition  and  locality :  Carbonaceous  shale  overlying  coal  No.  3!  at 
BlooDiington,  Illinois,  and  in  the  lower  portion  of  the  middle  Coal  Mea- 
sure, Dallas  county,  Iowa. 

Cladodus  PANDA.TUS,  St.  J.  and  W. 

PI.  IV,  Fig.  8. 

We  here  refer  to  a  unique  example  of  a  minute  form  in  the  Coal 
Measures,  which  in  general  outline  and  size  closely  resembles  C.  Fulkri 
of  the  same  horizou,  from  which,  however,  it  is  readily  distinguishable 
by  the  presence  of  more  numerous  lateral  denticles.  The  base  is  mark- 
edly sinuous  in  front,  relatively  deep,  moderately  arched  downward  and 
inbeveled,  produced  downward  into  a  strong  continuous  marginal  border 
between  the  quite  pronunent  anteroinferior  angles,  broadly  rounded  at 
the  extremities  and  posteriorly,  inferior  surface  rather  deeply  excavated, 
•povstero-superior  surface  moderately  convex,  with  an  ill-defined  basal 
pad,  which  apparently  stretches  across  the  greater  diameter  and  about 
midway  between  the  base  of  the  crown  and  the  posterior  margin.  The 
median  cone  is  proportionately  strong,  gradually  tapering,  very  slightly 
curved  sigmoidally,  and  produced  obliquely  outward  beyond  the  line 
vertical  to  the  horizontal  plane  of  the  base,  compressed  in  front,  broadly 
rounded  behind,  with  delicate  cutting  edges;  the  lateral  wings  are 
occupied  by  an  irregularly  alternating  series  of  three  or  four  pairs  of 
relatively  small  denticles,  with  indications  of  accessory  denticles  in  front 
and  flanking  the  large  exterior  cones,  which  latter  are  moderately 
deflected  laterally  and  recurved,  the  inner  ones  more  erect,  and  similarly 
ornamented  as  the  median  cone,  which  latter  is  marked  by  numerous 
xilosely  arranged  thread-like  striae.  Greatest  hight  of  tooth  about .  19 
inch,  lateral  diameter  of  base  .21. 

The  form  described  is  further  distinguishable  from  Coarinatus  by  the 
less  regular  disposition  of  lateral  denticles  and  the  more  numerous  and 
delicate  striatiou.  The  specimen  is  somewhat  worn,  but  the  general 
characters  are  well  exhibited,  and  in  the  light  thrown  upon  the  extent 
of  variableness  of  individual  teeth  by  the  remarkable  jaw  discovered 
by  Mr.  Fuller,  there  would  appear  to  be  no  doubt  as  to  its  si)ecific 
distinctness  from  C  Fulleri,    The  form  apparently  belongs  to  the  sec- 
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tion  represented  by  0.  Springeri,  of  the  earliest  member  of  the  Lower 
Carboniferous. 

Position  and  locality:    Limestone  above  coal  IN^o.  9,  at  Garlinvilley 
Illinois. 


Cladodtjs  oabinatus,  St.  J.  and  W. 

PL  IV,  Fig.  6,  7. 

Teeth  very  small,  lateral  diameter  about  equal  to  the  greatest  hight, 
generally  robnst.  Base  relatively  massive,  sub-elliptical  in  outline, 
gently  arched  vertically,  broadly  and  regularly  rounded  behind,  rather 
deeply  sinuate  in  front  and  abruptly  rounded  into  the  more  or  less 
acutely  rounded  extremities,  anterior  basal  angles  occupied  by  promi- 
nent anteriorly  produced  protuberances .  which  are  connected  by  a  low 
marginal  ridge,  inferior  surface  moderately  excavated,  pitted,  postero- 
superior  surface  unknown.  Grown  more  or  less  produced  and  constricted 
basally  in  front,  and  'deeply  excavated  in  the  median  region,  median 
cone  strong,  sub-circular  or  sub-lenticular  in  transverse  section  with 
delicate  cutting  edges,  rapidly  tapering  to  an  acute  point,  erect  or  later- 
ally deflected  and  nearly  vertical  to  the  horizontal  plane  of  the  base; 
lateral  denticles  normally  four  on  either  side,  alternating  in  size,  the 
exterior  pair  relatively  very  large,  more  or  less  strongly  divergent  and 
recurved,  in  form  similar  to  the  principal  cusp ;  the  anterior  face  of  the . 
inedian  cone  is  marked  with  sharp-crested,  more  or  less  regular  and 
crowded  coslae,  which  appear  stronger  in  the  lateral  denticles  and 
less  crowded,  and  obsolete  in  the  swollen  basal  region,  ornamentation 
of  posterior  face  not  known.  A  medium-sized  tooth  measures  .17  inch 
in  lateral  diameter  of  base,  hi'ght  .15  inch. 

Only  two  authentic  examples  of  the  present  form  have  come  to  our 
notice — one  obtained  by  Mr.  Fulleb,  from  the  horizon  of  coal  No.  5, 
and  the  other  from  bed  No.  30  of  the  general  section  of  the  Middle  Goal 
Measures  of  Iowa.  Both  specimens  being  derived  from  nearly  the  same 
stratigraphic  position  at  localities  distant  from  each  other,  much  interest 
attaches  to  their  discovery  on  account  of  the  evidence  they  furnish  rela- 
tive to  the  value  of  these  remains  in  the  identification  of  strata  asso- 
ciated with  particular  coal  horizons  at  remote  localities. 

The  Iowa  specimen  is  still  smaller  than  that  measured,  and  presents 
an  interesting  feature  of  individual  variation.  The  median  cone  is 
eccentric,  or  to  one  side  of  the  median  line,  and  the  short  extremity 
exhibits  only  two  long,  slender  denticles,  while  the  opposite  end  possesses 
the  full  complement  in  its  armature.  Otherwise,  in  the  form,  disposi- 
tion and  ornamentation  of  the.coronal  cusps,  as  also  the  basal  region, 
the  characters  possessed  in  common  indicate  the  most  intimate  relation- 
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sbip  between  the  two  specimens.  Compared  with  other  forms,  perhaps 
this  bears  the  strongest  resemblance  to  C.  euglypJieus  of  the  St.  Louis 
Limestone;  it  is,  however,  distinguished  from  that  form  by  the  finer 
striation  and  greater  depth  of  the  anterior  basal  region. 

Position  and  locality :  Carbonaceous  shale  accompanying  coal  Ko.  5, 
at  Girard,  111.,  and  bed  Ko.  30  of  the  middle  Coal  Measures,  Guthrie  Co., 
Iowa. 

Genus  LAMBDODUS,  St.  J.  and  W. 

Teeth  small,  base  posteriorly  produced,  more  or  less  laterally  expanded, 
long-elliptical  or  sub-circular  in  outline,  broadest  behhid  the  coruua, 
slightly  produced  in  front,  gently  concave,  or  sometimes  convex  below, 
superior  surface  convex  A  single  strong,  slightly  sigmoidally  curved, 
recurved,  eccentric  cornua  arises  from  the  anterior  angle  of  the  base, 
terminatmg  in  a  sharp  apex,  compressed  in  front,  broadly  rounded 
behind,  with  more  or  less  distinct  cutting  edges  and  irregular  vertical 
costse. 

The  teeth  recognized  under  the  above  generic  term  were  at  first  sup- 
posed to  pertain  to  some  part  of  the  dental  economy  of  Cladodus.  The 
accession  of  material,  mainly  through  the  efforts  of  Mr.  Springer, 
affording  a  more  complete  knowledge  of  the  individual  characteristics 
of  the  teeth  of  the  two  most  abundantly  represented  forms,  has  resulted 
in  the  development  of  no  further  intimacy  with  the  above  genus,  while 
it  has  conclusiviely  proved  the  persistency  of  the  characteristics  which 
distinguish  them  from  Cladodus^  and  lead  to  the  recognition  of  their 
generic  distinctness.  It  is  distinguished  from  Cladodus  by  the  single 
coronal  cornua,  the  absence  of  lateral  denticles.  The  basal  portion  bears 
some  resemblance  to  Thrinacodus,  but  the  coronal  features  are  entirely 
dissimilar.  The  genus  is,  so  far  as  at  present  known,  restricted  to  the 
Lower  Carboniferous  formations,  occurring  in  considerable  abundance 
in  the  upper  Burlington  and  Keokuk  limestones,  and  extending  upwards 
in  the  St.  Louis  and  Chester  formation. 

LAMBDODUS  COSTATUS,  St.  J.  and  W. 

PI.  V,  Fig.  ^ 

Teeth  of  small  size.  Base  laterallv  oval  or  sub-circular  in  outline 
comparatively  thin,  inferior  surface  slightly  concave,  anterior  border 
moderately  produced  and  slightly  thickened.  Coronal  cusp  strong, 
gradually  tapering  to  the  acute  apex,  slightly  deflected  laterally  and 
sigmoidally  curv^ed  backward,  slightly  compressed  laterally,  ovate  sec- 
tion, with  sharp  cutting  edges  well  defined  towards  the  apex,  but  gener- 
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ally  obsolete  below;  anterior  face  occupied  by  six  to  ten  strong  sharp 
crested  costse,  which  increase  by  implantation,  becoming  obsolete 
towards  the  apex  where  the  exterior  pair  merge  into  the  lateral  mar- 
gins, prodacing  the  sharp  catting  angles,  strongest  in  the  middle,  and 
towards  the  base  of  the  cone  often  swelling  into  strong  plicsB,  which 
give  off  subordinate  carinse  by  bifurcation ;  posterior  face  apparently 
destitute  of  stride  or  costation.  A  perfect,  medium  sized  tooth  will 
measure  in  greatest  anteroposterior  diameter  of  base  .26  inch,  lateral 
diameter  .31,  thickness  .10,  hight  of  cone  .32,  greatest  diameter  at  base 
about  .12  inch. 

The  form  here  described  was  first  brought  to  our  notice  by  Mr. 
SPBmaEB,  and  subsequently  fine  suites  of  specimens  have  been  obtained 
at  the  localities  in  the  environs'  of  Burlington.  They  usually  occur  as 
strong  cusps  without  the  base,  which  has  been  worn  or  broken  away. 
But  even  in  this  condition  they  may  be  readily  identified,  the  strong 
costation  of  the  outer  face  serving  to  distinguish  them  from  similarly 
preserved  specimens  of  the  forms  with  which  they  are  associated,  L. 
cdlceolus.  As  in  the  case  of  the  latter  form,  there  occurs  in  the  Keokuk 
limestone  a  very  similar  form  of  teeth ;  but  our  material  from  that  hori- 
zon is  insufficient  more  than  to  establish  the  fact  of  the  close  relation- 
ship existing  between  them  and  the  Upper  Burlington  teeth.  A  large 
suite  of  specimens  may  disclose  differences  by  which  they  may  be  dis- 
tinguished from  each  other,  such  as  we  have  pointed  out  in  connection 
with  the  above  mentioned  form. 

Fositian  and  locality :  In  the  fish-bed  horizon  of  the  Upper  Burlington 
limestone ;  Louisa  and  DesMoines  counties,  Iowa }  and  localities  in  Hen* 
derson  and  Warren  counties,  Illinois.  The  localities  in  the  Keokuk 
limestone  are  in  the  vicinity  of  Warsaw,  III.,  Boonville,'Mo.,  where  Dr. 
Williams  has  obtained  specimens  of  the  Keokuk  teeth ;  Bentonsport| 
Iowa. 


Lambdodus  oaloeolus,  St.  J.  and  W. 

PL  V,  Fig.  5. 

Teeth  small.  Base  moderately  thick,  elliptical  in  outline,  narrow, 
greatest  expansion  posterior  to  the  coronal  cusp,  in  front  slightly  pro- 
duced, narrower  than  behind  and  rounded,  posterior  extremity  usually 
obliquely  rounded  or  truncated.  The  coronal  cusp  rises  from  the  ante- 
rior extremity  of  the  base,  in  a  strong,  rapidly  tapering,  conical,  slightly 
twisted  cone,  which  bulges  outward,  recurved  and  more  or  less  deflected 
from  a  vertical  line,  in  hight  probably  two-thirds  the  antero-posterior 
diameter  of  the  base ;  the  transverse  section  of  the  cone  is  elliptical  or 
sub-oval,  the  long  axis  being  in  the  same  direction  as  that  of  the  base, 

—37 
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lateral  angles  sharp,  though  generally  obsolete  from  wear,  oater  face 
marked  by* rather  fine,  irregularly  disposed  sharp-crested  cariuaB,  inner 
face  apparently  smooth,  the  enamel-like  layer  terminating  inferiorly 
in  a  faintly  defined  border.  A  specimen  of  ordinary  size  measures  in 
greatest  diameter  of  base  .45  inch,  lateral  diameter  .24,  depth  .15,  hight 
of  cone  about  .30,  greatest  diameter  at  base  .14,  lateral  diameter  .11 
inch. 

The  teeth  of  this  form  present  considerable  individual  variation, 
which  appears  to  be  mainly  attributable  to  wear.  We  have  a  few  speci- 
mens from  the  Keokuk  limestone,  which  are  very  intimately  allied  to 
the  form  especially  referred  to  above,  to  which  we  have  provisionally 
referred  them,  as  a  variety,  under  the  designation  L.  rohustu%.  The 
latter  teeth  are  uniformly  more  robust,  and,  although  the  base  has  the 
same  outline  viewed  from  above,  it  is  deeper  and  sometimes  strongly 
angular  or  heeled  in  the  inferior  surface,  instead  of  being  plane,  as 
almost  always  occurs  in  the  Upper  Burlington  teeth;  the  anterior 
extremity  of  the  base  is  also  more  prominently  produced,  while  the  form 
of  the  cone,  which  in  the  few  examples  examined  is  worn  smooth,  is  in 
no  marked  degree  unlike  that  of  the  form  described.  The  dififerences 
between  these  forms  are  strikingly  similar,  in  degree,  to  those  which 
distinguish  the  teeth  of  Cladodus  micropusj  N.  and  W.,  in  the  same  hori- 
zons ;  and  it  is  not,  perhaps,  unreasonable  to  look  for  a  greater  intimacy 
in  the  relationship  of  these  two  groups,  than  the  data  possessed  at  this 
moment  would  seem  to  justify. 

Position  and  locality, — Not  uncommon  in  the  fish-bed  of  the  Upper 
Burlington,  Louisa  and  DesMoines  counties,  Iowa,  and  localities  in  the 
satne  horizon  in  Illinois.  The  Keokuk  form  occurs  at  Warsaw,  Illinois, 
Keokuk  and  Bentousport,  Iowa,  and  Lagrange,  Missouri. 

Lambdodus  teansveesus,  St.  J.  and  W. 

PI    V,  Fig.  4. 

A  single  specimen  of  a  minute  tooth  from  the  St.  Louis  limestone, 
apparently  referable  to  the  above  genus,  is  distinguished  by  its  rela- 
tively great  lateral  diameter  of  base,  which  is  two  and  a  half  times 
greater  than  its  an tero-posterior  diameter,  comparatively  thick,  laterally 
oval  in  outline,  anterior  border  nearly  equally  produced  with  the  post- 
erior margin,  and  beveled  to  a  thin  edge,  coarsely  roughened.  The 
coronal  cusp  is  very  strong,  rapidly  tapered,  moderately  recurved, 
antero  posteriorly  compressed,  lenticular  in  transverse  section,  lateral 
angles  acutely  rounded,  surface  smooth.  Hight  of  tooth  .07  inch,  cone 
nearly  central,  lateral  diameter  of  base  .15,  antero-posterior  diameter 
.06  inch. 
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The  present  form  appears  to  be  most  nearly  allied  to  L.  oostatus  of 
the  Upper  Barlington  limestone,  from  which  it  is  distinguishable  by  its 
greater  lateral  diameter  of  base  and  more  compressed  and  centrally 
situated  coronal  cusp.  The  unique  example  described  belongs  to  Mr* 
Yan  Hobne's  collection. 

PoHtion  and  localUy :  Upper  beds  of  the  St.  Louis  limestone,  Alton, 
Illinois. 


Lambbodus  hamulus,  St.  J.  and  W. 

PL  V,  Fig  M. 

Teeth  small.  Base  strong,  thick,  laterally  compressed,  posteriorly 
produced  and  truncated  or  rounded,  inferior  surface  nearly  plane  or 
slightly  arched  laterally  and  nearly  straight  from  front  backwards, 
contracted  anteriorly  where  it  terminates  in  an  obtuse  marginal  promi* 
nence  or  border,  which  distinctly  defines  the  base  from  the  crown, 
postero-superior  surface  moderately  convex  laterally,  with  a  more  or 
less  well-defined  mesial  ridge  extending  from  the  base  of  the  cone  to 
the  posterior  border,  both  surfaces  more  or  less  roughened  and  longitu- 
dinally striated.  Coronal  cusp  strong,  gradually  tapering,  prominently 
produced  in  front,  recurved,  laterally  compressed,  thickest  in  front, 
presenting  an  ovate  transverse  section,  apparently  smooth.  Hight  of 
tooth  about  .18  inch,  anteroposterior  diameter  of  base  .25,  lateral 
diameter  .16,  vertical  depth  of  base  in  middle  .09,  greatest  diameter  of 
cone  at  base  .10,  lateral  diameter  .08,  hight  of  cone  .15  inch. 

The  above  form  is  clearly  related  to  L,  calceolus  var.  rohustas^  of  the 
Keokuk  limestone ;  indeed  so  intimate  is  the  resemblance,  that,  were  the 
present  tooth  obtained  from  the  same  horizon,  one  would  scarcely  hesi- 
tate, in  the  absence  of  means  for  more  critical  comparison,  to  refer  it  to 
that  form.  But,  occurring  in  a  position  several  hundred  feet  above  that 
in  which  the  above  mentioned  form  is  found,  in  a  division  which  is 
otherwise  quite  distinct  from  the  Keokuk  beds,  there  are  also  certaia 
peculiarities  presented  by  the  form  here  described,  which,  should  they 
be  found  to  be  persistent,  must  establish  its  distinct  specific  character. 
The  most  striking  of  these  apparently  distinctive  characteristics  are, 
the  more  prominent  forward  projection  of  the  cone,  and  the  reversed 
position  of  the  ovate  transverse  section,  which  in  the  Keokuk  form  is 
narrowest  in  front,  and  its  base  less  symmetrical. 

Position  and  locality :  Rare  in  the  lower  fish-bed  of  the  Chester 
limestone,  Chester,  Illinois. 
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Lambdodus  beflexus,  St.  J.  and  W. 

PI.  V,  Fig.  25. 

Teeth  of  small  size.  Base  broad,  apparently  rectangalar,  laterally 
and  posteriorly  expanded,  considerably  produced  in  front  beyond  the 
base  of  the  cornua  and  broadly  rounded,  margin  thin,  inferior  surface 
slightly  concave,  both  surfaces  irregularly  striated  or  roughened.  Coro- 
nal cusps  strongly  recurved,  slightly  twisted,  gradually  tapering  to  an 
acute  point,  laterally  compressed,  ovate  in  transverse  section  with  the 
broad  margin  anterior,  apparently  smooth  and  polished.  Elevation  of 
tooth  about .  27  inch,  lateral  diameter  of  base  about  .30. 

The  single  example  of  the  above  form  at  present  known,  unfortu- 
nately, does  not  preserve  the  entire  outline  of  the  base,  especially  the 
posterior  border,  although  in  other  respects  it  is  quite  perfect,  x)ermit- 
ting  satisfactory  comparison  with  other  allied  forms.  Of  the  latter  L, 
costatusj  from  the  Upper  Burlington  limestone,  bears  the  most  intimate 
resemblance  to  the  form  under  consideration,  which,  however,  is  distin- 
guished from  that  species  by  its  thinner  base,  which  is  more  prominently 
produced  along  the  front  border,  a^d  the  more  strongly  recurved  cone. 
With  L,  transversuSj  from  the  St.  Louis  limestone,  it  agrees  in  the  cen- 
tral position  of  the  coronal  cusp,  but  differs  in  a  marked  degree  in  other 
particulars,  as  its  more  slender  or  much  higher  cusp,  which  latter  is 
laterally  instead  of  anteroposteriorly  flattened,  as  in  that  form.  The 
apparent  smooth  surface  of  the  cone  may  be  due  to  attrition,  but  there 
is  no  evidence  of  costation  or  other  superficial  ornamentation. 

Fosition  and  locality :  Upper  fishbed  of  the  Chester  limestone ;  Ches-- 
ter,  Illinois. 

Genus  HYBOOLADODUS,  St.  J.  and  W. 

The  collection  from  the  Upper  Burlington  and  Keokuk  formations 
afford  a  few  examples  of  a  group  of  teeth,  which  presents  certain  pecu- 
liar combinations  of  external  features  not  hitherto  observed  in  the  den- 
tal remains  of  the  Hyhodonts  of  the  Lower  Carboniferous  epochs.  They 
consist  of  strongly  cuspidate  teeth,  with  a  broad,  posteriorly  expanded 
base,  in  which  last  respect  they  exhibit  an  unmistakable  affinity  to 
Cladodus  ;  but  differing  so  widely  in  other  and  no  less  important  particu- 
lars, as  to  leave  little  doubt  as  to  their  distinct  generic  character. 

Teeth  attain  medium  size.  Base  elliptical  in  outline,  vertically  arched 
between  the  extremities,  which  are  more  or  less  sharply  rounded,  ante- 
rior face  nearly  straight,  curved  laterally,  terminating  below  in  a  well- 
defined  marginal  border  or  ridge,  posterior  margin  broadly  rounded. 
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inferior  surface  excavated  immediately  behind  the  marginal  border, 
with  a  beveled  space  extending  along  the  posterior  margin,  superior 
surface  more  or  less  convex  and  beveled  to  the  posterior  edge.  Crown 
well'defiued  from  the  base,  coustricted  in  front  and  laterally,  forming  a 
sub- acute  crest,  gradually  increasing  in  prominence  from  the  extremities 
towards  the  middle,  culminating  in  a  more  or  less  prominent  antero- 
posteriorly  compressed  median  cone ;  both  coronal  surfaces  are  marked 
with  more  or  less  regular,  vertically  or  radiatingly  disposed  plicse  or 
ridges,  the  apical  termiuations  of  which  produce  a  delicate,  sometimes 
strong,  denticulation  in  the  crest;  crown  enameled. 

In  the  group  of  teeth  here  designated,  the  crown  bears  a  strong 
resemblance  to  that  of  Hybodus  (especially  H.  plicatiliSj  Agasslz,  of  the 
European  MuschelJcalk)^  and  also  MasoalodtiSj  while  its  affinities  with 
Orodus  are,  perhaps,  less  striking.  Indeed  this  peculiar  group  appa- 
rently presents  a  Hyhodtis-lilie  crown  planted  upon  a  Oladodm  base  ]  or, 
in  other  words,  a  combination  of  characters  which,  separately  consid- 
ered, find  their  peculiar  development  in  groups  or  genera  pertaining 
to  remotely  separated  geological  epochs.  That  it  constitutes  a  type 
holding  a  position  intermediate  between  Hyhodua  and  Cladodus)  com- 
bining in  its  external  features  characters  which  are  peculiar  to  one  or 
other  of  those  genera,  and  thence  forming,  as  it  were,  a  connecting  link 
between  these  geologically  widely  separated  groups,  deems  to  be  most 
apparent. 

In  his  great  work  on  the  Fossil  Fishes  of  the  Old  Bed  Sandstone,* 
Professor  Agassiz  has  described  a  form  of  teeth  under  the  name  Cla- 
dodus  simplexj  from  the  Devonian  in  the  environs  of  St.  Petersburg, 
which  seems  to  exhibit  precisely  the  same  coronal  features  pertaining 
to  the  teeth  under  consideration.  But,  since  its  base  is  imperfect, 
important  characters  are  wanting,  without  which  its  identity  with  the 
present  genus  cannot  be  determined.  I  have  also  recently  examined  a 
specimen  obtained  by  Bobebt  Dbinkwateb,  from  the  Goal  Measure 
shales  near  Manchester,  England,  which  appears  to  be  generically  iden- 
tical with  the  teeth  designated  above,  though  it  differs  in  having  the 
lateral  portions  of  the  crown  occupied  by  a  few  very  strong,  conical 
tuberculations,  the  median  cone  relatively  low,  and  ornamented  by  a  few 
strong,  sharp,  bifurcated  vertical  costsB.  I  have  not  been  able  to  ascer- 
tain whether  the  form  here  indicated  has  been  described. 

*  Pois.  Vqbb.  dn  Vienx  Grds-rooge,  p.  184,  Tab.  33,  ilgs.  S9, 30, 31. 
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Hybooladodus  plioatilis,  St.  J.  and  W. 

PI.  V,  Fig.  9. 

Teeth  of  mediam  or  small  Rize,  symmetrical  in  form.  Base  elliptical 
in  outline,  gently  arched  vertically,  lateral  extremities  neatly  and 
regularly  rounded,  the  postero-snperior  surface  beveled  to  the  broadly 
expanded  and  rounded  posterior  margin,  anterior  face  gently  arched,  or 
nearly  straight,  slightly  recurved  at  the  extremities,  forming  a  well- 
defined  marginal  ridge  projecting  downward  and  slightly  outward,  mod- 
erately excavated  below,  and  bordered  posteriorly  by  a  rather  wide 
beveled  belt,  sometimes  coarsely  striated  or  punctate.  Crown  occupy- 
ing nearly  the  entire  lateral  diameter  of  the  base,  strongly  constricted 
basally  in  front,  moderately  so  behind,  lateral  extremities  obtuse,  crest 
subacute,  regularly  rising  into  the  prominent  median  cone,  which  is 
lenticular  in  transverse  section  with  delicate  cutting  edges,  more  or  less 
nearly  vertical  and  slightly  recurved ;  the  anterior  face  is  marked  by 
rather  strong  vertical  plic®  which  originate  in  slight  protuberances, 
sending  off  bifurcations  above  aud  below,  those  above  producing  a 
delicate  denticulation  in  the  lateral  portions  of  the  crest,  but  which  are 
generally  obsolete  from  abrasion,  the  plic®  in  the  median  cone  percep* 
tibly  liner  than  those  in  the  lateral  extremities ;  the  vertical  plications 
in  the  posterior  face  are  very  like  those  described,  except  that  they  may 
be  less  strong.  A  medium-sized  tooth  is  .36  inch  in  lateral  diameter, 
bight .  21,  anteroposterior  diameter  of  base  .  12  inch. 

The  individuals  of  this  beautiful  form  vary  considerably  in  size, 
attaining  twice  the  size  of  the  specimen  indicated  in  the  above  measure- 
ments. However  rare  perfect  teeth  are,  fragments  of  the  crown  are  not 
infrequent,  and  when  these  show  any  portion  of  the  lateral  extremities, 
or  the  anterior  median  region  of  the  base,  they  are  not  likely  to  be  con- 
founded with  CladoduSj  which  they  somewhat  resemble,  as  also  Orodus^ 
especially  worn  specimens. 

Position  and  locality  :  Fish-bed  of  the  Upper  Burlington  limestone ; 
Louisa  county,  Iowa. 

Hybooladodus  tenuicostatus,  St.  J.  and  W. 

PL  V,  Fig.  10. 

The  collections  from  the  Keokuk  limestone  afford  a  few  imperfect 
specimens  of  strongly  cuspidate  teeth,  which  are  apparently  referable 
to  the  above  genus,  though  specifically  distinct  from  the  last  described 
form  from  the  Upper  Burlington.  None  of  the  examples  before  us  pre- 
serve the  base  entire,  but  the  symmetrical,  gracefully  tapering  median 
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cone  is  well  shown  in  all ;  and  a  specimen  from  Warsaw  exhibits  one 
extremity  of  the  coronal  portion  nearly  entire,  also  enough  of  the  base 
remains  to  render  its  generic  identity  with  the  last  noticed  form  almost 
certain. 

In  general  form  the  present  form  bears  a  close  resemblance  to  H.pli- 
catiliSj  being  symmetrically  proportioned  and  apparently  of  nearly  the 
same  dimensions.  The  base  appears  to  be  somewhat  narrower,  its  inner 
margin  more  attenuated  and  rather  more  strongly  arched  laterally  than 
in  the  case  of  the  former  species.  The  coronal  crest  is  sharp  along  the 
lateral  portions,  and  produced  into  a  strong,  regularly  tapering  median 
cusp,  which  is  slightly  compressed,  with  sharp  lateral  edges  extending 
half  way  to  the  apex.  The  basal  portion  of  the  crown  is  slighlly  exca- 
vated in  front,  and  the  lateral  and  median  portions  are  ornamented  with 
fine,  angular,  thread-like  vertical  costad,  which  become  coarser  near  the 
extremities,  obsolete  in  the  upper  half  the  median  cone  and  more  nume- 
rous and  crowded  in  front  than  behind.  Lateral  diameter  of  medium- 
sized  specimen  about .  45  inch,  hight .  38. 

Associated  with  the  above  teeth,  there  occurs  a  form  which  possesses 
peculiarities  which  seem  to  indicate  a  distinct  species,  which  we  have 
provisionally  designated  by  the  name  Hybocladodus  intermedivA^  on 
account  of  its  relationship  to  H,  plicatilis  of  the  Upper  Burlington. 
Particularly  is  this  relationship  displayed  in  the  wide  base,  the  poste- 
rior expansion  of  which  is  even  greater  than  in  the  latter  form.  The 
median  cone  approaches  near  that  of  S.  tenuicostatus  ;  and,  while  the 
ornamentation  of  the  crown  is  coarser  than  observed  in  the  latter,  the 
costie  are  more  regular  and  widely  spaced  than  in  the  former  species. 
The  two  imperfect  specimens  representing  the  form  here  alluded  to, 
show  only  enough  to  render  doubtful  their  identity  with  either  of  the 
forms  above  mentioned,  though  not  sufficient  to  enable  a  satisfactory 
elimination  of  their  specific  characters. 

PoHtion  and  locality :  Fish-bed  horizon  of  the  Keokak  limestone ; 
vicinity  of  Warsaw,  Elinois,  Keokuk  and  Bentonsport,  Iowa. 


Hybocladodus  gompbessits. 


PI.  V,  Fig.  8. 


Bdodu*  aompre$ius,  Nkwbbbkt  and  Worthbn,  186G,  G«oL  III.  n.,  p.  78,  PI.  V,  Fig.  1 ;  not  B^odiu 

eompreuut,  N.  and  W.,  toL  iv,  p.  360,  PL  III,  Fig.  15. 

Teeth  small.  Crown  antero-posteriorly  compressed,  and  remarkable 
for  the  laterally  deflected,  stout,  low,  obtuse  median  cone  ;  besides  the 
crest  is  suddenly  compressed  to  a  thin  edge,  interrupted  by  faint  ser- 
rations, and  laterally  produced  at  an  acute  angle  beyond  the  base;  the 
body  of  the  outer  face  is  occupied  by  short,  nearly  vertical  plicse,  while 
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that  of  the  inner  face  is  smooth  in  all  oar  specimens,  though  in  well- 
preserved  individaals  it  will  probably  be  found  to  be  similarly  orna- 
mented.  The  base  presents  all  the  characteristics  of  the  above  group 
of  teeth,  the  anterior  marginal  ridge  is  well  defined,  nearly  straight, 
and  but  slightly  arched  vertically  5  inferior  surface  moderately  exca- 
vated, the  posteriorly  expanded  portion  projects  sharply  downward  at 
a  slight  angle  to  the  posterior  crown  face,  broadly  rounded  along  the 
inner  margin.  Lateral  diameter  of  crown  about  .35  inch,  or  slightly 
exceeding  that  of  the  base ;  elevation  of  outer  face  of  tooth  .16,  greatest 
thickness  of  crown  at  base  .07,  anteroposterior  diameter  of  base  .10 
inch. 

The  original  of  the  present  form,  although  somewhat  abraded  in  the 
coronal  x)ortion,  and  so  imbedded  as  to  expose  only  the  outer  aspect  of 
the  tooth,  is  readily  identified  with  more  perfect  specimens  since  obtained 
from  the  same  horizon  at  other  localities,  which  latter  teeth  exhibit, 
apparently,  unquestionable  generic  relationship  with  HybocladodtUj  and 
dissimilar  in  all  essential  characters  from  Helodus,  as  evidenced  by  the 
peculiar  form  of  the  base  and  acuminate  crest  The  compressed  crown 
and  laterally  deflected  median  cone  afford  the  widest  contrast  with  the 
typical  species  Hyho.  plicatUis^  with  which  it  is  associated,  but  which 
more  intimately  ally  it  with  Hyho.  nittdiis^  described  from  the  Chester 
limestone,  from  which  latter,  however,  it  is  distinguished  by  its  more 
compressed  crown,  and,  perhaps,  greater  regularity  of  the  crest  line, 
etc. 

Position  and  locality :  Fish-bed  of  the  Upper  Burlington  limestone ; 
Louisa  county,  and  Augusta,  Iowa. 

Htbogladodus  NiTmus,  St.  J.  and  W. 

PI  V,  Mg.  T. 

Teeth  very  small.  Outline  of  base  elliptical,  considerably  expanded 
posteriorly  in  the  same  horizontal  plane  as  the  crown,  and  gently  arched 
vertically,  moderately  excavated  below,  anterior  marginal  ridge  strong 
and  well  defined  from  the  crown,  slightly  produced  outward.  Grown 
strong,  prominently  distended  in  front,  defined  from  the  base  behind 
by  a  slight  angle,  constricted  at  the  extremities,  crust  obtusely  angular, 
median  prominence  eccentric,  strong,  and  laterally  deflected,  with  a 
small,  obtuse  secondary  cone  at  either  extremity,  surfaces  apparently 
destitute  of  ornamentation. 

This  species  is  founded  upon  a  single  specimen,  a  nearly  perfect  tooth, 
which  measures  scarcely  one- tenth  of  an  inch  in  lateral  diameter,  and 
is  the  sole  representative  of  the  genus  thus  far  brought  to  our  knowledge 
in  the  upper  division  of  the  Lower  Carboniferous  deposits.    Closely 
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allied  to  Ryboeompressus  of  the  npper  BarliDgton  limestone,  it  is  readily 
distingaishcd  from  that  form  by  its  more  robust  proportions,  less  com- 
pressed crown,  and  less  obliquely  produced  posterior  expansion  of  tho 
base.  The  median  cone  presents  the  same  lateral  deflection,  although 
it  is  relatively  less  prominent,  and  it  is  possible  the  present  form  may 
possess  similar  vertical  rugse  as  ap[)ear  in  the  crown  of  the  above  form. 
Po8itio7i  and  locality :    Chester  limestone  }  Chester,  Illinois. 

Genus  THRIXAOODUS,  St.  J.  and  W. 

Teeth  of  small  size.  Base  posteriorly  produced  in  a  long,  sometimes 
twisted,  vertically  flattened,  or  laterally  compressed,  clavato  plate, 
longer  than  wide,  anterior  face  narrow,  and  abruptly  beveled  from  the 
basal  line  of  the  crown ;  posterior  extremity  more  or  less  obtusely 
rounded ;  inferior  surface  narrow,  plane  or  faintly  excavated ;  superior 
surface  gently  convex,  concave  anteroposteriorly,  or  corresponding  to 
the  curvature  of  the  inferior  surface.  From  the  antero-superior 
extremity  of  the  base  spring  three  more  or  less  relatively  stout,  nearly 
equal,  trenchant,  acutely  pointed,  recurved  cusps,  the  exterior  pair 
divergent,  the  central  one  more  or  less  vertical,  slightly  sigmoidally 
curved,  transverse  section  sublenticular,  compressed  in  front,  rounded 
behind,  with  simple  cutting  edges,>nd  more  or  less  strongly  costate  in 
either  face. 

The  generic  peculiarities  of  the  teeth  here  referred  to,  as  contrasted 
with  DiploduSy  Agass.,  with  which  they  are  most  intimately  allied,  con- 
sists in  the  relative  more  slender  base,  which  lacks  both  the  antero- 
inferior protuberance  and  the  postero-snperior  pad-like  prominence 
characteristic  of  the  above  genus.  The  coronal  cusps  are  also  nearly 
equal  in  size,  the  cutting  edges  arc  destitute  of  crenulations,  and  their 
anterior  and  posterior  faces  more  or  less  strongly  ridged  vertically. 
The  form  of  the  trident-like  cusps  are  very  like  that  of  CladoduSj  being 
slightly  constricted  basally  in  front  and  faintly  defined  from  the  base 
behind. 

As  here  defined,  the  genus  includes  the  forms  originally  described  by 
Messrs.  Nev^berby  and  Wobthen,  under  the  name  Diplodus  inciirvtia 
and  i>.  duplicatuSy  of  the  Keokuk  limestone,  which  seem  to  be  undis- 
tinguishable  from  a  form  not  uncommon  in  the  upper  Burlington  lime- 
stone. 

Thbtnaoodus  nanus,  St.  J.  and  W. 

PL  V,  Fig.  1,  «. 

Teeth  minute.  Base  thick,  moderately  produced  posteriorly,  or  appa- 
rently sub  elliptical  in  outline,  constricted  or  rounded  below,  and  faintly 

-38 
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excavated;  coronal  cusps  nearly  eqaal  in  size,  terminating  in  a  sharp 
point,  with  sharp  lateral  edges,  lenticular  in  transverse  section,  more 
compressed  in  front  than  behind,  the  exterior  pair  diverging  and 
recurved,  central  cone  erex^t  or  laterally  deflected,  and  ornamented  with 
a  very  few  sharp,  irregularly  disposed  costse  in  the  outer  faces.  Hight 
of  medium  size  tooth  .05  inch,  and  .07  inch  between  the  tips  of  the 
exterior  denticles. 

The  few  individuals  showing  the  crown  entire  present  the  appearances 
described  above.  But  the  collections  afford  several  imperfect  teeth, 
apparently  referable  to  the  same  species,  which  show  the  base  consid- 
erably produced  posteriorly,  flattened  and  slightly  twisted,  precisely  in 
the  same  manner  as  in  the  allied  forms  occurring  in  the  succeeding 
Burlington  and  Keokuk  divisions.  In  case  of  this  identity,  the  laterally 
elliptical  outline  of  the  base,  as  described  above,  is  probably  due  to 
mechanical  abrasion. 

These  teeth  are  most  intimately  allied  to  the  form  which  occurs  in 
the  Burlington  limestone,  Thrinacodus  incurvuSj  (N.  and  W.  sp.)  from 
which,  indeed,  they  are  chiefly  distinguishable  by  their  exceedingly 
minute  size.  The  costse  seldom  exceed  three  in  the  outer  face  of  the 
coronal  cusps,  the  inner  face  showing  obscure  traces  of  flne  and  more 
numerous  striae. 

Oeol,  position  and  locality :  Not  uncommon  in  the  upper  flsh-bed  of 
the  Kinderhook  division ;  Burlington,  Iowa. 


Genus  MESODMODUS,  St.  J.  and  W. 

Teeth  laterally  elongated.  Base  consisting  of  one  inferiorly  flattened, 
posteriorly  obliquely  produced,  massive  plate,  of  which  the  posterior 
face  slopes  downward  and  slightly  backward  at  an  obtuse  angle  to  the 
posterior  crown  face,  anterior  face  slightly  produced  along  the  shoulder 
which  extends  parallel  with  the  base  of  the  crown,  vertical  or  beveled, 
and  occupied  by  a  more  or  less  prominent  median  protuberance  which 
extends  to  the  edge  of  the  inferior  surface ;  both  faces  more  or  less 
roughened  or  pitted,  lateral  angles  truncated  or  rounded  and  more  or 
less  constricted  above,  equaling  the  lateral  diameter  of  the  crown. 
Crown  rising  along  the  anterior  border,  sharply  constricted  in  front  and 
laterally,  and  well  defined,  sometimes  constricted,  from  the  posterior 
basal  face,  nearly  equaling  the  base  in  antero-posterior  diameter,  but 
more  or  less  compressed  along  the  crest,  which  rises  into  a  more  or  less 
prominent  median  or  snbmedian  cusp,  vertical  or  laterally  deflected  and 
recurved,  usually  compressed,  with  distinct,  sometimes  sharp  cutting 
edges ;  the  lateral  portions  of  the  crown  are  more  or  less  strongly  den- 
ticulated, the  extremities  bearing  slightly  more  prominent  cusps  than 
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the  intermediate  spaces,  both  faces  more  or  less  strongly  ridged  verti- 
cally, the  oater  face  of  the  median  cone  often  strongly  buttressed  and 
descending  to  the  basal  protuberance;  coronal  surfaces  covered  with  a 
polished  enamel-like  layer. 

The  teeth  of  the  several  forms  of  the  present  genus  at  present  known, 
are  small,  or  attain  medium  size.  The  individuals  of  certain  forms  are 
very  variable,  and  yet,  when  perfect,  their  minor  or  specific  characteris- 
tics are  readily  determinable.  The  affinities  of  the  genus  are  clearly 
intermediate  between  Orodus  and  Eyhocladodus  of  the  Carboniferous 
genera,  and  its  relation  to  the  Jurassic  Hybodus  reticulatus  of  Agassiz, 
would  appear  to  be  most  intimate,  but  for  the  presence  of  the  median 
protuberance  in  the  anterior  face  of  the  base.  The  general  and  some- 
what marked  resemblance  to  CladoduSj  as  especially  displayed  in  the 
denticulation  of  the  lateral  extremities,  recurvation  of  the  median 
cusps,  and  the  posterior  expansion  of  the  base  of  certain  forms,  suggest 
a  much  more  intimate  relationship  of  the  latter  genus  with  Orodus 
than  has  before  been  pointed  out.  The  genus  thus  far  is  known  only  in 
the  lower  members  of  the  Lower  Carboniferous,  extending  from  the  Kin- 
derhook  upwards  to  th^,  Keokuk  formation. 


Mesodmodus  bxsculptus,  St.  J.  and  W. 

PI.  V,  Fig.  18-22. 

Teeth  attain  medium  size,  though  very  variable,  according  to  the  posi- 
tion they  occupied  upon  the  jaws.  Perhaps  three  varieties  may  be 
recognized,  at  least  for  the  purpose  of  their  specific  definition,  and 
which  are  supposed  to  represent  the  dentition  of  the  median,  anterior 
and  posterior  portions  of  the  jaws,  although  these  merge  into  one 
another  so  that  there  is  practically  a  regular  gradation  from  one  extreme 
to  the  other.  Of  these  the  median  teeth  are  the  largest  and  most  sym- 
metrical, attaining  nearly  an  inch  in  lateral  diameter.  They  are  gently 
and  regularly  arched  between  the  extremities,  which  are  sometimes 
curved  forward,  though  generally  directed  backward,  or  nearly  linear. 
The  base  nearly  or  quite  equals  the  crown  in  hight  and  lateral  diame- 
ter, exceeding  the  antero-posterior  diameter  of  the  crown,  massive, 
obliquely  and  moderately  produced  posteriorly,  or  nearly  vertical  to  the 
crown,  posterior  face  gently  convex  vertically,  anterior  face  beveled 
from  the  narrow  shoulder  to  the  broad  inferior  surface,  which  latter 
occupies  nearly  the  same  horizonal  plane  as  the  crown;  both  basal 
faces  are  more  or  less  coarsely  roughened,  the  anterior  face  more  so 
than  the  posterior,  inferior  surface  smooth,  or  pitted  with  minute  fora- 
mena.    Crown  moderately  convex  and  slightly  compressed  immediately 
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beueath  tlie  crest  in  either  face,  the  posterior  slightly  exceeding  the 
anterior  face  in  elevation,  gently  constricted  Lnferiorly,  extremities 
slightly  produced  laterally,  crest  acute,  minutely  denticulated,  and 
gradually  ascendiug  to  the  more  or  less  eccentric  median  prominence, 
which  forms  the  apex  of  an  obtuse  angle,  slightly  deflected  laterally 
toward  the  shorter  extremity,  gently  convex  or  distended  in  the  middle 
before  and  behind,  supported  in  front  by  the  moderately  prominent 
basal  protuberance;  the  coronal  faces  are  uniformly  sculptured  in 
strong,  sharp,  closely  arranged,  sometimes  bifurcated  vertical  ridges, 
one,  two  or  more  of  which  culminate  in  the  minute  denticulations  along 
the  crest,  which  latter  are  more  or  less  irregularly  developed,  or  varia- 
ble in  prominence,  the  extreme  lateral  ones  sometimes  quite  prominent, 
the  interspaces  are  occupied  by  short  thread-like  lines  descending  from 
exceedingly  delicate  denticulations  in  the  crest  and  rising  from  the  base, 
producing  in  the  highly  polished  enameled  surfaces  the  most  exquisite 
coronal  ornamentation. 

The  anterior  teeth  are  smaller,  typical  examples  averaging  .4  inch  in 
length.  The  base  is  relatively  more  massive,  less  beveled  or  slightly 
produced  in  front,  inferior  surface  very  gently  arched  upward,  some- 
times straight,  plane,  converging  to  the  posterior  margin,  forming  one 
side  of  an  equilateral  triangle,  of  which  the  other  two  sides  constitute 
respectively  the  posterior  and  anterior  coronobasal  faces  in  the  lateral 
WMugs  of  the  tooth.  The  average  hight  of  the  crown  about  equals  the 
depth  of  the  base,  it  is  slightly  constricted  iuferiorly,  rapidly  converg- 
ing to  tlie  crest,  which  is  flanked  laterally  by  somewhat  stout,  laterally 
deflected,  recurved  denticulations,  and  thence,  with  intertnediate  lesser 
and  variable  denticulations,  approaches  the  jvbruptly  produced,  eccen- 
tric median  prominence,  which  is  situated  about  one-third  the  distance 
from  one  or  other  extremity,  the  sharp,  rounded  apex  directed  towards 
the  short  extremity  and  recurved,  in  elevation  as  great  again  as  the 
lateral  wings,  lenticular  in  transverse  section  with  sharp  cutting  edges, 
the  base  in  front  somewhat  more  prolonged  into  the  basal  protuberance 
and  posteriorly  notched  than  occurs  in  the  median  teeth  5  the  corounl 
sculpturing  is  the  same  as  described  in  the  former  variety,  the  chief 
differences  distinguishing  the  present  one  consisting  in  the  relatively 
more  massive,  iuferiorly  expanded  base,  the  stouter  denticles  at  the 
lateral  extremities,  and  more  prominent,  compressed  median  cone. 

Associated  with  the  above  varieties,  a  third  occurs,  which,  more  inti- 
mately like  the  median  teeth  in  form  and  general  proportions,  is  distin- 
guishable by  its  linear  outline,  the  median  prominence  being  scarcely 
distinguishable,  the  body  of  the  teeth  being  quite  regularly  and  very 
gradually  attenuated  from  the  short  to  the  long  extremity,  the  crest 
interrupted  by  more  or  less  widely  spaced  denticulations,  the  intervals 
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between  which  are  most  delicately  wrought  into  short  vertical  ridges. 
The  anterior  basal  area  x)resents  a  series  of  small  protuberances  corres- 
ponding to  the  deuticulatious  in  the  crest,  as  shown  in  fig.  20  b — a  fea- 
ture not  observed  in  the  other  varieties.  These  teeth  are  also  of  smaller 
size  tban  the  median  teeth,  from  which  fact,  and  their  linear  outline, 
they  may  be  regarded  as  having  constituted  the  posterior  rows  upon 
the  jaws. 

For  the  means  of  studying  this  interesting  form  in  all  its  phases,  we 
are  indebted  to  the  careful  investigations  of  the  local  fauna  of  the  Kin- 
derhook  at  Burlington,  first  begun  by  Mr.  Frank  Spbingeb,  and  sub- 
sequently in  connection  with  Mr.  Wachsmuth,  which  have  been  prose- 
cuted with  most  valuable  results  in  the  acquisition  of  abundant  and 
authentic  materials.  The  teeth  under  consideration  differ  in  so  marked 
a  degree  from  the  upper  Burlington  form  of  the  genus,  as  scarcely  to 
require  detailed  comparison.  Among  themselves,  the  varieties  described 
above  exhibit  every  degree  of  gradation,  by  which  they  are  shown  to 
be  merely  the  varied  dentition  of  one  and  the  same  form.  While  in  the 
ornamentation  of  the  coronal  region,  as  also  the  form  of  the  base,  there 
is  marked  persistence  in  all  the  teeth,  the  coronal  contour  presents  a 
range  of  variableness  which,  in  extreme  examples,  hardly  affords  a 
clue  to  their  specific  identity,  as  is  shown  in  what  we  have  termed  the 
anterior  and  posterior  teeth. 

Position  and  locality :  Common  in  the  lower  fish-bed  of  the  Kinder- 
hook;  a  solitary  specimen  said  to  have  been  derived  from  the  upper  fish- 
bed  of  the  same  formation,  occurs  in  the  collection  of  Mr.  Giles,  now 
in  the  Museum  of  Comparative  Zoology  at  Cambridge;  Burlington, 
Iowa. 


Mesodmodus  explanatus,  St.  J.  and  W. 

PI.  V,  Fig.  15-17. 

Teeth  minute.  Base  irregularly  long-elliptical,  or  elliptical,  in  outline, 
moderately  arched  upward,  beveled  in  front  from  the  narrow,  generally 
obscure  shoulder,  protuberance  proportionately  large,  globular,  median, 
inferior  surface  plane  or  faintly  excavated,  posterior  face  produced 
downward  and  backward  at  a  slight  angle,  or  sometimes  nearly  at  right 
angles  to  the  vertical  plane  of  the  crown,  broadly  rounded  along  the 
posterior  margin,  extremities  rounded,  anterior  face  coarsely  roughened, 
posterior  face  more  finely  pitted.  Crown  prominent,  compressed,  slightly 
constricted  basally,  lateral  angles  divergent,  anterior  face  moderately 
convex,  posterior  face  less  so,  median  prominence  more  or  less  produced, 
median  and  obtusely  rounded,  or  eccentric,  the  acute  apex  laterally 
deflected  towards  the  short  extremity,  recurved ;  lateral  wiogs  occupied 
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by  one  to  three  relatively  prominent  secondary  cusps,  which  are  con- 
nected with  each  other  and  the  median  prominence  by  the  sharp  coronal 
crest,  very  variable  in  occurrence,  sometimes  a  pair  on  either  extremity, 
of  which  the  exterior  are  smallest,  sometimes  one  strong  cusp  on  the 
short  extremity,  and  three  in  the  long  opposite  wing,  again,  the  one 
extremity  being  formed  by  the  even  prolongation  of  the  sharp  lateral 
edge  of  the  median  cusp,  with  only  a  single  denticle  upon  the  opposite 
extremity ;  surfaces  enveloped  in  a  polished  enamel-like  coating,  and 
marked,  especially  in  the  basal  half,  by  a  few  short,  sharp,  threaxl^like 
vertical  lines,  which  become  obsolete  in  the  upper  portions  of  the  crown. 
Lateral  diameter  of  a  symmetrical  medium  sized  specimen  .  19  inch, 
antero-posterior  diameter  about  .07,  greatest  elevation  of  tooth  .09 
inch;  some  specimens  are  proportionately  shorter  and  more  considera- 
bly produced  posteriorly,  others  are  narrower,  but  the  specimen  mea- 
sured probably  represents  the  normal  proportions  of  the  teeth. 

We  have  examined  but  few  examples  of  the  form  described  above, 
which,  however  variable  among  themselves,  exhibit  a  persistence  in 
coronal  markings  which  readily  confirms  their  specific  identity.  They 
bear,  at  least  in  some  examples,  even  closer  resemblance  to  M.  orimtus 
of  the  Upper  Burlington,  than  they  do  to  M.  exsculptiis,  with  which  lat- 
ter they  are  associated.  It  seems  barely  possible,  indeed,  that  they  may 
pertain  to  the  latter  form ;  but  their  distinctive  features,  as  exhibited 
by  the  comparatively  smooth  coronal  surfaces  and  sparsely  denticulate 
crest,  and  the  broader  basal  support,  do  not  harmonize  with  the  varia- 
ble characters  of  Che  latter  form,  while  their  individual  variation  is  quite 
as  marked,  though  apparently  never  approaching  that  of  M>  exsculptm 
sufficiently  to  furnish  satisfactory  evidence  of  their  specific  identity. 

Position  and  locality  .*  Bare,  in  the  lower  fish-bed  of  the  Einderhook  ] 
Burlington,  Iowa. 

Mesodmodus  oenatus,  St.  J.  and  W. 

PI.  V,  Kg.  12-14. 

Teeth  very  small,  lateral  diameter  about  equal  to  twice  the  hight. 
Base  subcrescentiform  in  outline,  broadly  produced  posteriorly  and 
rounded,  gently  concave  in  front,  anterior  face  low,  beveled,  roughened, 
protuberance  median  or  submedian,  moderately  prominent,  posterior 
face  gently  convex  laterally,  forming  an  obtuse  angle  with  the  posterior 
crown  face,  finely  punctate,  inferior  surface  slightly  oblique  to  the  hori- 
zontal plane  of  the  crown,  relatively  broad,  plane  or  faintly  concave, 
gently  arched  upward,  lateral  extremities  sharply  rounded  in  front. 
Crown  relatively  strong,  prominent,  more  or  less  strongly  produced  in 
front  and  constricted  inferiorly  and  laterally,  well-defined  from  the  base 
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behind,  principal  prominence  median  and  vertical,  or  eccentric  and  lat- 
erally deflected,  the  apex  directed  towards  the  short  extremity,  recurved, 
strongly  buttressed  ia  front,  the  vertical  ridge  terminating  iu  the  basal 
protuberance  below,  lateral  wings  sharp-crested,  and  bearing  a  strong 
secondary  cusp  at  the  extremities,  which  is  sometimes  flatiked  exteriorly 
by  a  smaller  denticle,  one  or  more  similar  denticles  between  the  lateral 
cusps  and  the  median  prominence ;  in  the  perfect  condition,  these  den- 
ticulations  are  observed  to  be  produced  by  the  convergence  in  the  crest 
of  one  or  two  relatively  strong,  vertical  ridges,  which  appear  in  both 
faces,  though  more  conspicuous  in  front,  the  median  buttress  forming  a 
prominent,  angular  ridge,  which  is  perhaps  ornamented  with  ilelicate 
thread-like  liues.  A  specimen  of  medium  size  measures  .  10  inch  in  lat- 
eral diameter,  greatest  hight  .06,  antero-posterior  breadth  of  bi\&e  .  04 
inch. 

The  present  form  also  presents  considerable  variability,  though  per- 
haps to  a  less  extent  than  noticed  in  the  preceding  forms,  and  which 
would  appear  to  be  largely  due  to  the  state  of  preservation  of  the  indi- 
vidual teeth.  Our  material  contains  several  examples  some  of  which 
are  larger  than  the  typical  individuals,  but  which  are  perfectly  smooth, 
simply  exhibiting  the  general  coronal  contour,  the  crest,  median  and 
lateral  prominences  obtusely  rounded — features  doubtless  attributable 
to  abrasion,  as  they  otherwise  differ  in  no  respect  from  the  typical 
examples.  The  form  recalls  that  previously  mentioned  under  the  name 
M.  explanatuSj  with  which,  indeed,  it  bears  resemblances  in  general  out- 
line and  proportions;  but  the  coronal  ridges  are  stronger,  and  the  ante- 
rior face  of  the  median  cusp  is  much  more  prohiinently  buttressed.  A 
specimen  obtained  by  one  of  the  writers  fiom  the  Keokuk  limestone, 
though  not  perfect,  exhibits  no  appreciable  differences  by  which  it  can 
be  distinguished  from  the  present  form. 

PoHtian  and  locality :  !N'ot  rare  in  the  fish-bed  of  the  Upper  Burling- 
ton limestone ;  Buffiugton  creek,  Louisa  county,  and  at  other  localities 
in  the  same  horizon,  in  Illinois  and  Iowa. 

Genus  ORODUS,  Agassiz. 

OBODUSf  PABALLELUS,  St.  J.  and  W. 

PL  V,  Fig.  93. 

Teeth  very  small,  occurring  in  serial  rows,  apparently  soldered  at  their 
bases,  which  thus  form  a  common  support,  probably  also  occurring 
isolated,  stoutly  built,  and  symmetrical.  Individually,  the  base  is  very 
strong,  very  obliquely  produced  backward,  anterior  face  deeply  chan- 
neled and  defined  from  the  crown  by  a  narrow,  sharply  projecting  hori- 
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zontal  shoulder,  posterior  face  nearly  plane  or  slightly  beveled  below, 
laterally  abruptly  truncated  and  angular,  inferior  surface  broad  and 
flattened  in  nearly  the  same  plane  as  the  crown,  both  sides  coarsely 
roughened.  Crown  equaling  the  greater  diameter  of  the  base,  strong, 
linear,  slightly  constricted  inferiorly,  extremities  very  gently  curved 
forward  and  abruptly  truncated  vertically,  crest  nearly  central,  sharp, 
even,  or  in  some  examples  produced  into  a  slight  submedian  prominence, 
outer  and  inner  faces  nearly  equal  in  hight  and  gently  arched  vertically, 
in  the  outer  face  bounded  b}"  delicate  coronal  plicsB  forming  a  belt 
ascending  obliquely  from  the  basal  border  to  the  upper  coronal  angles, 
constituting  the  only  semblance  of  basal  folds ;  both  faces  are  similarly 
ornamented  with  numerous  angular,  slightly  deflected  or  divergent  ver- 
tical ridges,  irregularly  bifurcated  below,  with  short  implanted  ridges 
extending  downward  from  the  crest,  sometimes  more  or  less  interrupted 
in  their  direct  course,  producing  a  delicate  and  singularly  beautiful 
sculpturing,  and  covered  by  a  dense  enamel-like  layer.  Length  of 
medium-sized  specimen  .  19  inch,  hight  .  08,  elevation  of  crown  .  03, 
greatest  antero-posterior  diameter  of  crown  .04  inch. 

Of  the  present  form  we  have  examined  only  two  examples,  and  the 
identity  of  one  of  these  (an  imperfect  tooth  which  exhibits  certain  pecu- 
liarities  in  common  with  the  type),  is  not  well  established.  The  form  of 
the  individual  teeth  readily  distinguishes  them  from  other  species  of 
Orodus  ;  but  this  very  peculiarity,  and  the  manner  in  which  the  speci- 
men occurs,  has  led  us  to  question  its  generic  identity.  The  type  con- 
sists of  two  teeth,  in  every  respect  perfect  individually,  but  which  are 
firmly  united  at  their  bases  j  the  inferior  surface  of  this  basal  plate  is 
evidently  no  part  of  the  ossified  mandibular  support,  on  the  contrary, 
it  always  constituted  the  inferior  surface  of  the  bases  of  the  teeth,  as 
shown  by  the  presence  of  a  faint  suture  indicating  the  margins  of  inde- 
pendent teeth.  It  is  hardly  i>robable  that  the  two  teeth  in  the  example 
described  constituted  the  complete  row,  which  was  doubtless  made  up 
of  several  additional  individuals;  yet  there  is  not  the  slightest  evidence 
of  other  teeth  having  been  as  intimately  connected  with  them  as  they 
are  with  themselves — there  being  no  fracture  or  other  sign  suggesting 
such  intimate  association.  Hence,  it  would  appear  that,  under  certain 
conditions,  the  consolidation  of  two  or  more  contiguous  teeth  by  the 
impingement  of  their  bases,  which  are  soldered  into  a  common  basal 
support,  may  be  effected,  and  the  occurrence  of  specimens  in  this  con- 
dition, therefore,  may  not  indicate  a  departure  from  the  normal  condi- 
tion of  more  than  abnormal  importance. 

The  peculiar  evenness  of  the  coronal  crest,  which,  in  the  type,  is  des- 
titute of  median  prominence,  though  such  a  character  is  more  distinctly 
exhibited  in  the  doubtfully  referred  specimen  previously  mentioned 
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above,  and  its  regular  parallelism,  seem  to  point  to  a  more  intimate 
relationship  with  a  group  of  closely  allied  but  generi6ally  distinct  teeth, 
\rhich  were  first  made  known  by  Messrs.  Newbeebt  and  Woethen 
nnder  the  uskme  Lophodwt  (III.  Rep.,  vol.  lY,  p.  360),  a  designation  which, 
unfortunately,  is  preoccupied,  and  for  which  we  have  substituted  Agas- 
sizodus.  But  the  teeth  under  consideration  lack  the  very  essential  char- 
acters by  which  the  teeth  of  Agassizodm  are  distinguished,  that  is,  the 
strongly  buttressed  anterior  coronal  face,  in  the  present  teeth  both  faces 
presenting  the  same  degree  of  vertical  corrugation.  The  appearance  of 
the  vertical  ridges  also  recall  that  in  Mesodinodus  exsctdptits  ;  but  they 
are  much  more  delicate  in  the  present  form,  while  there  exists  not  the 
faintest  trace  of  the  sub-coronal  protuberance  in  the  anterior  border 
such  as  characterizes  the  above  genus. 

Position  and  locality :  Rare  in  the  areno-magnesian  beds  in  the  upper 
pjkrt  of  the  Kinderhook  formation ;  near  Richmond,  Washington  county, 
Iowa. 

Oeodus  Whitbi,  St.  J.  and  W. 

PI.  VI,  Fig.  85. 

A  unique  specimen,  discovered  by  Dr.  White,  presents  a  series  of 
eight  teeth  apparently  firmly  soldered  at  their  bases  into  a  common 
basal  support,  which  is  remarkable  for  the  slightly  spirally  inroUed  out- 
line and  contour,  recalling  the  shape  of  the  dental  plates  of  some  of 
the  CocJUiodonts.  Together  the  teeth  occupy  a  deltoidal  figure,  of  which 
the  diameter  in  the  direction  of  inrollment  nearly  corresponds  to  that 
of  the  inner  margin,  which  is  broadly  rounded  and  from  which  the  teeth 
successively  and  regularly  diminish  in  size,  the  exterior  or  oldest  tooth 
of  the  series  being  about  one-third  the  greatest  diameter  of  the  inner  or 
newest  tooth  ;  the  anterior  margin  is  gently  arched,  while  the  opposite 
margin,  corresponding  to  the  *' oblique"  margin  of  Cochliodonts^  is 
slightly  concave  or  sigmoidally  curved  from  the  subacute  postero-inner 
angle  to  the  outer  inrolled  extremity )  the  median  cones  of  the  individ- 
ual teeth  form  a  prominent  coronal  ridge,  slightly  posterior  to  the 
median  line,  which  traverses  the  series  from  the  inner  to  the  exterior 
extremity.  The  inferior  surface  is  smooth  or  faintly  striated  in  the 
direction  of  inrollment,  transversely  marked  by  obscure  sulci,  which 
apparently  indicate  the  former  presence  of  sutures,  and  though  exceed- 
ingly faintly  marked,  they  correspond  in  position  to  the  interspaces 
separating  the  individual  teeth  composing  the  series,  and  which,  as  seen 
from  the  side,  are  too  apparent  to  be  mistaken.  Individually,  the  teeth 
comprising  the  series  are  quite  uniform  in  appearance,  the  extreme 
outer  individuals  showing  unmistakable  evidence  of  attrition  from  wear 
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while  fnlfilliDg  their  fanctions  duriDg  the  life  of  their  possessor,  bat 
which  becomes  less  and  less  noticable  towards  the  inner  or  newer  teeth 
of  the  row,  or  those  which  have  not  been  brought  into  position  for  use, 
and  the  innermost  one  is  nearly  perfect.  Wherever  the  crowns  have 
suffered  abrasion,  the  surface  presents  a  coarse  punctate  structure, 
otherwise  it  appears  to  be  enveloped  in  the  usual  polished  enamel-like 
layer.  In  outline  as  seen  from  above,  the  crown  is  moderately  arched 
backward,  the  lateral  extremities  more  or  less  constricted  at  the  base  of 
the  great  cone,  thence  very  gradually  diminishing  towards  the  extremi- 
ties where  they  are  abruptly  truncated  ^  viewed  from  the  side,  the  gen- 
eral outline  is  slightly  arched,  the  median  cone  forming  a  conspicuous 
conical,  slightly  eccentric  prominence,  with  indications  of  irregularly 
disposed  subordinate  tuberculations  in  the  lateral  wings,  which  appear 
more  strongly  defined  in  the  larger  inner  teeth,  apparently  indicating 
the  gradual  introduction  of  modifications  in  the  coronal  contour  of  teeth 
found  at  different  stages  in  the  growth  of  the  animal  to  which  they 
belonged ;  the  crown  is  sharply  constricted  along  the  basal  line  in  both 
faces,  the  smooth  inbeveled  portion  bearing  faint  traces  of  a  delicate 
reticulated  ornamentation,  above  which  the  coronal  surfaces  are  occu- 
pied by  numerous  rather  strong  more  or  less  regular  vertical  folds,  with 
short  plicae  occupying  the  interspaces  immediately  beneath  the  crest, 
and  more  slender  ridges  encircle  the  median  cone,  which  latter  is  pro- 
duced into  a  small  callosity  near  the  base  in  front  at  the  point  of 
impingement  with  the  preceding  tooth;  the  crest  forms  an  obtusely 
angular  or  obscurely  defined  submedian  line  in  the  lateral  wings,  appa- 
rently obsolete  in  the  median  cone,  and  in  the  majority  of  the  teeth  of 
the  series  it  is  entirely  obliterated  by  wear.  Base  equaling  or  slightly 
exceeding  in  its  greater  diameter  that  of  the  crown,  forming  an  oblique 
plate  which  is  flattened  in  the  same  plane  as  the  crown  below  and 
-  smooth ;  produced  along  the  inner  margin  and  roughened  by  irregular 
coarse  vertical  folds  and  pits,  deeply  channeled  in  front,  with  a  narrow 
shoulder  extending  just  beneath  the  base  of  the  crown.  The  following 
measurements  present  the  comparative  dimensions  of  the  second  and 
eighth  tooth  of  the  series:  Greatest  length  .C8  inch,  and  .25  inch, 
breadth  across  median  cone  .15  inch,  and  .04  inch,  bight  at  median  cone 
•13  inch,  and  .03  inch. 

The  specimen  herein  described  presents  the  anomalous  feature  of  seve- 
ral teeth  of  the  same  row  so  firmly'  united  at  their  bases  as  to  form  a 
continuous  and  solid  basal  plate,  with,  however,  faint  traces  of  sutures 
indicating  the  individuality  of  the  several  component  teeth,  which, 
taken  separately,  present  no  features  by  which  they  may  be  distin- 
guished from  typical  forms  of  Orodus.  Whether  this  condition  is  due 
to  chemical  action  subsequent  to  their  deposition,  and  by  means  of 
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which  changes  in  •  the  miaeral  coustituents  have  taken  place  whereby 
their  substance  seems  to  merge  into  uninterrupted  continuity  along  the 
lines  of  impingement,  or  whether  it  is  the  result  of  the  co-ossification 
of  these  parts  in  the  course  of  the  life  of  the  animal  of  whose  dental 
armature  they  formed  a  part,  is  not  so  apparent  from  the  examination 
of  this  example.  It  is  well  known  that  in  some  of  the  existing  Mylio- 
dontSy  especially  Aetobatis  oi  MulleVy  the  anterior  teeth  become  so  solidly 
impacted  in  their  basal  portions  as  to  present  virtually  the  condition  of 
a  solid  scute  capable  of  great  resistance.  And  in  the  various  other 
genera,  representatives  of  which  occur  in  the  Tertiary  deposits,  the 
series  are  as  often  firmly  cemented,  the  posterior  or  newer  teeth  being 
perhaps  most  generally  found  isolated,  the  same  as  would  be  the  result 
in  macerating  an  existing  jaw.  In  other  extinct  families,  however,  we 
meet  with  identical  instances  where  two  or  more  teeth  of  the  same  row 
have  become  firmly  welded  together,  e,  ^.,  a  specimen  of  Ohomatodtis 
elytra  (N.  and  W.  sp.)  sliowing  five  or  six  teeth  intimately  united  at 
their  bases,  and  one  other  marked  instance  represented  by  a  beautiful 
little  form  discovered  by  Mr.  Van  Hobnb  in  the  St.  Louis  lime stone« 
Desmiodus  tumidusj  amongst  the  many  specimens  of  which  we  have 
examined,  it  is  no  uncommon  occurrence  to  find  series  of  two  to  six  or 
eight  teeth,  exhibiting  different  stages  of  solidification,  from  those  in 
which  the  suture  is  unmistakable  to  those  where  the  inferior  surface  is 
nearly  smooth  with  scarcely  a  vestige  of  division,  as  in  the  present 
form.  In  none  of  the  latter  have  several  contiguous  rows  of  teeth  been 
found,  and  their  association  upon  the  jaw  can  only  be  inferred  from  the 
outline  presented  by  the  examples  of  isolated  rows.  Hence,  it  is 
extremely  hazardous  attempting  to  ascertain  the  character  of  the  jaws 
upon  which  these  teeth  were  planted — whether  they  were  of  the  trans- 
verse type  so  characteristic  of  the  typical  Bays,  or,  on  the  other  hand, 
approached  the  anteriorly  pointed  type  common  to  the  OestraciontSy  as 
also  the  Ooehliodonts.  The  extremely  rapid  diminution  iu  size  of  the 
teeth  from  behind  outward,  and  the  consequent  deltoidal  figure  which 
they  collectively  present,  strikingly  bring  to  mind  the  CochliodontSj 
and  especially  that  group  to  which  Prof.  Agassiz  applied  the  name 
Psephodusy  forms  in  which  the  mandibles  were  produced  forward  much 
after  the  fashion  of  Cestraoion.  Presuming,  on  the  other  hand,  that 
these  teeth  rested  upon  a  transverse  jaw  similar  to  that  of  the  great 
Carboniferous  type  AgasaizoduSy  it  is  necessary  to  assume  there  were 
very  few  rows,  probably  not  more  than  three  or  five,  in  evidence  of 
which,  however,  the  facts  are  as  yet  meagre  and  unsatisfactory. 

The  individual  teeth  present  characters  in  their  ornamentation  and 
contour  which  readily  distinguish  them  from  other  forms  of  Orodua  from 
the  same  deposits,  examples  of  which  are  noticed  in  this  report.    The 
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ornameDtation  of  the  coroDal  region  bears  somewhat  close  resemblance 
to  0.  major  of  the  Lower  Burlington  limestone ;  but  in  the  latter  form 
the  base  is  relatively  narrower  and  of  greater  depth.  They  may  also 
be  compared  with  the  Keokuk  form  0.  carinaius,  from  which  it  differs 
in  the  relatively  broad  crown  and  obtusely  angular  crest. 

Geological  position  and  locality  :  The  specific  designation  is  given  in 
honor  of  Dr.  C.  A.  White,  by  whom  the  unique  specimen  described 
was  found  in  the  upper  beds  of  the  Kiuderhook  formation ;  Legrand, 
Marshall  county,  Iowa. 


Orodus  decussatus,  St.  J.  and  W. 

PI.  VI,  Fig.  10-15. 

Teeth  of  small  and  medium  size,  attaining  .75  inch  in  length,  symme- 
trical though  somewhat  variable  in  form,  laterally  elongated,  vertically 
arched,  extremities  slightly  curved  forward.  Base  comparatively  shal- 
low, especially  in  the  large  median  teeth,  oblique  to  the  crown,  beyond 
the  inner  margin  of  which  it  is  more  or  less  strongly  produced  forming 
a  widCy  linear  area,  with  angular  lateral  extremities,  inferior  surface 
smooth,  beveled  to  the  thin  posterior  edge,  deeply  channeled  in  front 
with  a  more  or  less  well  defined  angulation  or  shoulder  parallel  with  the 
coronal  margin.  The  crown  is  moderately  arched  vertically,  and  pre- 
sents a  large  median  cone,  more  or  less  eccentric  to  the  middle,  fianked 
by  two  to  four  smaller  though  well-marked  denticulations  in  either 
wing,  which  regularly  and  rapidly  diminish  in  size  toward  the  extremi- 
ties, and  which  are  ornamented,  in  the  same  manner  as  the  principal 
cone,  by  a  few  very  strong,  rather  widely  spaced  ridges  converging 
towards  the  apices  of  the  prominences,  which  latter  are  connected  by  a 
more  or  less  obscure  coronal  crest ;  the  vertical  ridges  are  quite  regular 
in  the  posterior  face,  but  in  the  anterior,  or  more  abrupt  face,  they 
irregularly  bifurcate  descending,  each  bifurcation  bearing  the  delicate 
lateral  decussations  which  constitute  the  peculiarly  ornate  characteris- 
tics of  the  form.  The  anterior  teeth  are  much  smaller,  base  proportion- 
ately deeper  and  narrower,  generally  more  considerably  arched,  median 
prominence  strongly  produced  inferiorly  behind,  lateral  extremities 
rapidly  attenuated,  contour  and  ornamentation  similar  to  the  median 
teeth,  with  indications  of  basal  plicae,  and  varying  in  length  from  .15  to  .5 
inch.  Posterior  teeth  long,  nearly  linear,  depressed,  crown  slightly 
arched,  principal  cone  submedian,  obtusely  conical  or  scarcely  distin- 
guishable from  the  contiguous  denticles,  of  which  latter  three  or  four 
occur  in  one  wing  and  probably  one  or  two  less  in  the  opposite  extrem- 
ity, relatively  large  and  radiatingl}'  sculptured,  as  described  above. 
The  median  prominence  is  often  truncated  from  wear,  but  in  the  perfect 


VBETEBEATES.  301 

conditioQ  it  is  obtusely  conical,  as  are  also  the  lateral  denticles ;  the 
entire  surface  of  the  crown  jnay  present  a  fine  grannlose  pnnctation, 
generally,  however,  this  structure  is  visible  only  in  worn  surfaces,  the 
lateral  extremities  of  the  crown  being  enveloped  in  a  polished  enamel- 
like  layer. 

The  present  form  was  first  brought  to  our  notice  by  Mr.  Spbinobb, 
and  subsequently  Mr.  Waohsmuth  made  interesting  accessions  to 
the  material  illustrating  the  species,  fiom  the  same  locality.  It  is  dis- 
tinguishable from  Orodus  DiammillariSj  N.  and  W.,  with  which  it  is 
somewhat  closely  allied,  by  the  less  regular  and  stronger  radiating 
ridges  in  the  coronal  promiuences,  and  which  are  more  delicately  decns* 
sated  instead  of  being  strongly  beaded  or  nodose,  as  in  that  form.  In 
their  perfect  condition  the  teeth  of  this  species  are  amongst  the  most 
beautiful  and  highly  wrought  of  the  numerous  species  of  the  genus; 
and  even  when  imperfect  from  long  use  or  abrasion,  they  may  be  in 
most  ca^es  recognized  from  the  above  named  species,  and  readily  so 
from  other  species  in  the  same  and  succeeding  formations. 

Position  and  locality :  Not  uncommon  in  the  lower  fish-bed  of  the 
Kinderhook  formation ;  Burlington,  Iowa. 


Oeodus  D^daleus,  St.  J.  and  W. 

PL  VI,  Fig.  7,  8- 

Teeth  somewhat  variable  in  form,  of  medium  or  small  size,  attaining 
.7  hich  in  length.  Large  median  teeth  laterally  elongated,  nearly 
straight,  and  moderately  arched  vertically.  Base  relatively  shallow, 
obliquely  expanded  and  rapidly  beveled  to  a  thin  edge  behind,  the 
opposite  side  presenting  a  broad  channel,  which  separates  the  plane 
inferior  surface  from  the  crown ;  the  crown  exceeds  the  root  in  breadth 
and  hight,  forming  in  the  middle  a  strong  symmetrical  conical  promi- 
nence, which  is  strongly  distended  toward  the  base  behind  and  in  front, 
where  it  terminates  in  a  slight  node,  and  is  abruptly  defined  from  the 
lateral  wings,  which  extend  on  either  side  in  nearly  linear  direction,  or 
very  gradually  converging  to  the  rounded  extremities,  which  are  slightly 
deflected  posteriorly;  the  crest  and  apical  point  are  submedian,  or 
situated  nearer  the  outer  margin  of  the  crown,  more  regularly  and 
broadly  convex  posteriorly  than  in  front,  in  the  lateral  portions  of  the 
crown  produced  into  a  series  of  well-defined  tnberculations,  which  are 
ornamented  with  delicately  decussated  radiating  ridges,  two  or  three  of 
which  nre  continued  downward  from  each  cone  and  merged  into  the 
irregularly  plicated  or  reticulated  basal  border,  which  is  more  coarsely 
developed  in  the  outer  margin  and  somewhat  closely  resembling  the 
plicated  basal  margins  in  0.  plicatus  ;  the  large  central  cone  is  beauti- 
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fully  marked  with  delicate  ridges  radiating  from  the  apex  to  aboat  the 
middle,  where  they  are  interrupted  and  deflected,  or  replaced  by  inter- 
calated ridges,  wbieh  are  gathered  in  an  elegant  reticulated  border  at 
the  base  of  the  inner  face,  a  slight  mesial  ridge  ascending  the  outer 
face  of  tbe  great  cone,  giving  off  at  intervals  a  few  lateral  secondary 
ridges.  A  somewhat  smaller  variety,  in  position  probably  anterior  to 
the  teeth  just  described,  varying  from  .15  to  .5  inch  in  length,  are 
recognized  by  their  more  strongly  arched  outline,  the  lateral  wings 
often  anteriorly  deflected,  root  narrower  and  less  obliquely  x)roduced 
along  the  inner  margin,  central  cone  relatively  larger,  and  the  denticn- 
lations  of  the  lateral  crests  decreasing  in  number  with  the  abbreviation 
of  the  lateral  wings — otherwise  presenting  no  marked  contrast  with  the 
large  median  teeth.  In  the  perfect  condition  the  crown  is  enveloped  in 
a  firm,  polished  enameMike  layer,  a  fine  panctation  appearing  in  wora 
surfaces. 

In  general  outline  the  present  form  is  somewhat  like  0.  eUgantuhis^ 
N.  and  W.,  of  the  Upper  Burlington  limestone,  although  a  direct  com- 
parison of  the  two  forms  discovers  differences  which  widely  distinguish 
them  specifically,  as  remarked  in  the  details  of  coronal  sculpturing, 
which  is  much  more  delicately  wrought.  The  dentition  presents  a  simi- 
lar range  of  variation  observed  in  the  above  and  other  species,  while 
the  persistency  of  the  specific  characteristics  readily  affords  the  means 
of  identifying  the  isolated  teeth  from  various  parts  of  the  jaws. 

Position  and  locaWy :  Common  in  the  lower  fish-bed  of  the  Kinder- 
hook  ',  Burlington,  lowa.^ 

Obodus  major,  St.  J.  and  W. 

PL  VII,  Pig.  10. 

Teeth  of  large  size,  strong,  symmetrical  proportions.  Lateral  diame- 
ter of  base  equal  to  that  of  the  crown,  in  depth  exceeding  tbe  general 
elevation  of  the  crown,  but  narrower,  massive,  moderately  oblique,  pos- 
terior angles  sharply  roauded,  posterior  face  gently  arched  in  both 
directions,  with  a  more  or  less  marked  depression  parallel  with  and  just 
beneath  the  coronal  border,  anterior  face  moderately  and  broadly  exca- 
vated, the  shoulder  beneath  the  coronal  margin  apparently  obscurely 
defined,  inferior  surface  gently  arched  vertically,  and  moderately  bev- 
eled to  the  obtase  posterior  margin,  anterior  and  i>osterior  surfaces 
coarsely  roughened  or  pitted.  Crown  gently  and  regularly  arched 
between  the  extremities,  which  latter  are  more  or  less  curved  forward, 
rising  into  a  strong,  obtusely  conical  median  cone,  which  is  somewhat 
strongly  produced  before  and  behind,  and  broadly  rounded,  rapidly 
narrowed  to  the  nearly  linear  lateral  extensions,  which  are  abruptly 
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truncated  or  broadly  roanded,  strongly  constricted  basally,  traversed 
by  a  low,  andalated,  obscurely  defined  median  crest,  whicli  bears  at 
irregular  and  infrequent  intervals  obtuse,  or  nearly  obsolete,  secondary 
prominences,  from  which  descend  obscure  plicae,  which  bifurcate  below, 
forming  numerous  vertical  ribs  in  the  region  of  the  basal  margins ;  the 
mediau  prominence,  as  well  as  the  lateral  crests,  is  smooth,  only  the 
middle  and  basal  portions  of  the  crown  are  distinctly  costate,  the  rela- 
tively narrower  anterior  surface  is  even  less  strongly  folded,  and  the 
entire  coronal  surface  is  regularly  and  minutely  punctate.  Greatest 
diameter  of  medium-sized  tooth  about  two  inches,  greatest  hight  of  tooth 
.95,  autero-posterior  diameter  at  base  of  median  cone  .70,  breadth  of 
lateral  wings  .43,  greatest  hight  of  crown  .50,  elevation  near  the  extremi- 
ties .18;  greatest  thickness  of  root  .40  inch.  Other  examples  attain 
above  three  inches  in  length. 

The  above  species,  of  which  we  have  examined  but  three  or  four 
representatives  in  the  collections  of  Messrs.  Speingbe  and  Waohsmuth, 
is  one  of  the  largest  and  finest  of  the  genus,  and  the  interest  which 
attaches  to  these  specimens  is  further  enhanced  by  the  fact  that  they  are 
among  the  vefy  few  examples  of  ichthyic  remains  which  the  researches 
of  the  above  gentlemen  have  brought  to  light  in  the  Lower  Burlington 
limestone.  The  specimens  unfortunately  are  not  perfect,  although  their 
state  of  preservation  is  such  as  to  enable  their  form  and  superficial 
characteristics  to  be  quite  fully  determined.  The  coronal  region  bears 
unmistakable  signs  of  abrasion,  by  which  the  vertical  rugse  have  been 
obliterated  in  the  region  of  the  crest,  and  consequently  obscured  in  the 
basal  portions ;  but  their  general  form  and  direction  is  still  discernible, 
and  aid  in  the  determination  of  the  characteristics  by  which  the  form 
is  especially  distinguished  in  the  absence  of  the  enamel  layer  and  any 
delicate  markings  it  may  have  preserved. 

These  teeth  have  only  remotely  intimate  resemblances  with  any  of 
the  numerous  species  of  Orodus  now  known,  bearing,  perhaps,  as  close 
resemblance  to  0.  ramosusj  Agass.,  as  to  any  of  its  congeners  from 
American  localities.  It  has  little  in  common,  save  the  uniformly  punc- 
tate condition  of  the  abraded  coronal  surface,  with  the  form  so  numer- 
ously represented  in  the  Upper  Burlington  fishbed,  to  which  we  have 
applied  the  name  0.  variocostatiiSj  the  costae  being  less  widely  and 
irregularly  spaced,  and  the  median  prominence  less  prominently'  pro- 
duced. • 

Position  and  locality :  Rare  in  the  Lower  Burlington  limestone ;  Bur- 
lington, Iowa. 
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Obodus  VABiocosTATtrs,  St.  J.  and  W. 

PI.  Vn,  Fig.  1-9. 

Teeth  ranging  from  small  to  above  medium  in  size,  presenting  con- 
siderable variation  in  form  and  coronal  contour.  Large  teeth  laterally 
elongated,  extremities  more  or  less  curved  anteriorly,  generally  insequi- 
lateral,  gently  arched  vertically.  Base  moderately  thick,  more  or  less 
oblique  to  the  crown,  moderately  excavated  in  the  outer  face,  superior 
shoulder  narrow  but  well-defined,  posterior  surface  slightly  arched  in 
both  directions,  both  faces  coarsely  roughened,  inferior  surface  smooth, 
beveled  to  the  obtuse  posterior  border  in  nearly  the  same  horizontal 
plane  as  the  crown,  postero- lateral  angles  sharply  rounded.  Crown 
produced  into  a  median,  or  generally  snbmedian,  turgid,  more  or  less 
quadrangular  or  pyramidal,  and  often  obtusely  truncated  cone,  which 
is  protruded  beyond  the  basal  line  in  front  and  behind,  and  well  defined 
from  the  lateral  win^s,  which  latter  are  also  constricted  basally,  very 
gradually  tapering  toward  the  extremities,  which  are  broadly  rounded, 
and  equal  or  slightly  exceed  the  lateral  extension  of  the  base;  the 
crown  is  traversed  by  an  irregular,  tortuoso,  usually  obscurely  defined, 
though  sometimes  sharply  angular  submedian  crest,  which  is  continued 
nearly  to  the  apex  of  the  principal  prominence  in  some  individuals, 
from  which  sharp  or  obtusely  angular,  very  irregular  and  obliquely 
deflected  costse  descend  to  the  basal  margins,  where  they  often  form 
buttress  like  supports,  flanked  by  faint  secondary  ridges  or  bifurcations, 
which  sometimes  produce  the  appearance  of  rude  basal  folds;  the 
median  prominence  is  surrounded  by  similar  vertical  plicae,  which,  how- 
ever, become  obsolete  before  reaching  the  upper  third  of  the  cone,  except 
the  more  or  less  prominent  angular  mesial  ridge,  which  is  generally 
discernible  in  either  face,  and  often  continued  to  the  apical  extremity  in 
examples  which  have  not  been  abraded ;  in  some  individuals  the  coronal 
carinas  present  a  vermiculose  appearance,  and  are  clustered  at  the  base 
of  the  median  cone  in  an  elegantlv,  though  irregularly  plicated  belt. 
Teeth  possessing  the  above  mentioned  characters  range  in  size  from 
those  above  one  inch  in  lateral  diameter  to  small  forms  not  exceeding 
one-fourth  inch  in  length.  With  these  more  regular  teeth  there  is  found 
a  variety  represented  b^'  smaller  teeth,  which  are  especially  distinguish- 
able by  their  abbreviated  lateral  extent,  relatively  greater  antero- 
posterior diameter,  and  depressed  summit.  In  some  of  the  latter  teeth 
the  base  is  very  strong  and  deep,  and  deeply  excavated  in  the  anterior 
face,  the  crown  strongly  produced  in  front,  and  gently  arched  along  the 
posterior  border,  the  median  prominence  very  depressed,  and  occupying 
the  greater  portion  of  the  coronal  area,  lateral  extremities  bearing  one 
to  three  irregularly  developed  lobes,  bub  in  general  appearance  and 
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sarface  markings  intimately  agreeing  with  the  preceding  variety,  and 
varying  in  lateral  diameter  from  .15  to  .55  inch,  (PJ.  VII,  Fig.  2,  3,  4.) 
Some  of  the  latter  may  be  individuals  of  the  former  variety,  whose 
median  prominences  have  been  worn  down  by  attrition ',  but  it  seems 
probable  that  the  majority  of  them  represent  the  dental  armatnre  of 
the  posterior  portions  of  the  jaws,  and  that  of  the  extreme  anterior 
portion  of  the  jaws  may  be  represented  by  a  peculiar  form  of  small, 
proportionately  slender,  high-crested,  strongly  buttressed  teeth,  which 
bear  some  resemblance  to  the  first  mentioned  variety,  as  shown  in  the 
illustrations,  PI.  VII,  Fig.  1  a,  b. 

This  interesting  form  is  one  of  the  most  numerously  represented  in 
the  Upper  Burlington  fish-bed.  It  is  not  apparently  allied  with  other 
species  from  the  same  horizon,  but  a  form  occurs  in  the  Keokuk  lime- 
stone, originally  described  under  the  name  of  Helodus  gibboms^  N.  and 
W.,  (111.  Rep.  II,  p.  79,  PL  V,  Fig.  3,)  which  bears  most  intimate  rela- 
tionship with  the  present  teeth.  Fortunately  the  collection  pf  Mr.  Van 
HoBNE  affords  a  fine  large  example  from  Hamilton,  Illinois,  which, 
though  slightly  worn,  exhibits  the  specific  identity  as  also  the  true 
generic  relationship  of  the  original  specimen  above  referred  to,  showing 
the  latter  to  be  a  very  worn  tooth.  Our  collections  from  the  same 
vicinity  and  from  Keokuk  and  Bentonsport,  Iowa,  furnish  several 
additional  smaller  specimens  of  the  same  form,  so  that  now  we  have 
the  means  to  institute  a  very  satisfactory  comparison  between  them 
and  the  form  described  above.  The  Keokuk  form,  while  it  exhibits 
abont  the  same  variability,  is  chiefly  recognizable  by  its  generally  more 
robust  proportions,  thicker  and  more  massive  base,  generally  less  atten- 
uated lateral  extremities,  less  sharp  crested  vertical  ridges  and  coarser 
punctation  of  the  coronal  surfaces. 

There  are  few  species,  the  dental  remains  of  which  are  so  variable, 
that  possess  peculiarities  which  are  so  readily  recognizable  as  those 
which  facilitate  the  identification  of  the  isolated  teeth  of  the  present 
form.  Some  of  its  variations  are  at  first  sight  scarcely  recognizable, 
and  especially  is  this  true  of  the  small  posterior  (f)  teeth,  the  depressed 
contour  and  broad,  subcircular  outline  of  which  widely  contrast  with 
the  large  laterally  elongated  teeth.  But  in  all  varieties  the  same  style 
of  coronal  ornamentation  and  form  of  base  prevails,  and  a  careful 
scrutiny  cannot  fail  to  reveal  the  same  pattern  of  form,  though  modi- 
fied to  a  greater  or  less  extent,  according  to  the  place  the  teeth  held 
upon  the  jaw. 

Positian  and  locality :  This  form  is  apparently  confined  to  the  fish- 
bed  stratum  in  the  Up];)er  Burlington  limestone,  and  its  geographical 
distribution  is  probably  as  extensive  as  that  of  any  other  species  of  the 
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same  horizoD;   at  the  numeroas  exposares  of  the  horizon  in  Louisa 
and  DesMoiues  counties,  Iowa,  Henderson  county,  Illinois. 


Orodus  pastigiatus,  St.  J.  and  W. 

PI.  VI,  Fig.  1-3. 

Teeth  small,  robust,  triangalar  in  general  outline.  Base  very  oblique 
to  the  crown,  thick,  laterally  expanded  below,  (in  worn  examples  the 
margins  are  quite  parallel  or  rounded)  and  slightly  concave  along  the 
lower  edge,  lateral  diameter  little  greater  than  the  vertical,  posterior 
face  gently  convex,  opposite  side  more  or  less  deeply  excavated,  with  a 
well  defined  shoulder  parallel  with  the  coronal  margin,  inferior  surface 
forming  a  rather  wide,  angular  area,  obliquely  beveled  to  the  posterior 
edge.  Crown  inbeveled  below  and  sharply  defined  from  the  base, 
strongly  arched  vertically,  rising  into  a  high  pyramidal  prominence, 
flanked  by  the  lateral  wings,  which  are  sharp-crested  and  marked  upon 
either  side  by  two  or  three  angular  vertical  ridges  which  terminate 
below  in  nodose  prominences,  sometimes  bifurcated,  meeting  in  the  crest 
where  they  sometimes  produce  obscure  denticulations ;  the  median  cone 
is  flanked  in  the  outer  face  by  a  very  strong,  angular  buttress,  abruptly 
descending  and  strongly  produced  towards  the  base,  and  ornamented 
with  lateral  ridges  similar  to  those  occurring  in  the  lateral  wings, 
besides  being  delicately  marked  with  undulated  ragse;  the  posterior 
face  of  the  crown  is  also  occupied  by  an  angular,  though  less  prominent, 
mesial  ridge,  which  rises  from  a  turgid  basal  prominence,  and  marked 
above  by  delicate  decussations  similar  to  those  observed  in  the  sharp 
crest  of  the  lateral  wings ;  originally  the  crown  was  acutely  pointed, 
but  in  the  larger  number  of  specimens  it  is  truncated,  and  in  some 
examples  it  is  reduced  to  less  than  half  the  original  elevation.  The 
coronal  surfaces  are  uniformly  enveloped  in  a  dense,  highly  polished 
enamel-like  coating.  A  specimen  of  ordinary  size  measures  in  greatest 
lateral  diameter  .25  inch,  greatest  anteroposterior  diameter  of  crown 
.16,  hight  of  tooth  .34  inch. 

The  form  here  indicated  is  represented  by  numerous  individuals  in 
the  collections  from  the  Upper  Burlington  fishbed  horizon,  and  withal 
they  present  considerable  individual  variation,  we  have  been  unable  to 
trace  their  specific  identity  with  other  forms  known  from  the  same 
localities.  The  peculiar  form  of  the  teeth  strongly  impresses  one  with 
the  belief  that  they  occupied  an  anterior  position  upon  the  jaws.  But 
we  know  of  no  species  whose  median  teeth  can  be  satisfactorily  identi- 
fied with  those  under  consideration,  while  they  vary  in  size  and  in 
certain  coronal  features  among  themselves  to  such  an  extent  as  appa- 
rently to  justify  the  conclusion  that  they  are  specifically  distinct  from 
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their  associates.  In  the  depth  and  excavation  of  the  outer  basal  region 
there  is  strong  resemblance  to  0.  tuberculatuSj  N.  and  W.;  but  the 
coronal  portion  is  so  markedly  different  as  to  render  their  identity  with 
that  species  hardly  probable,  and  the  peculiar  pyramidally  produced 
apex  and  strongly  arched  contour  of  the  crown  afford  characters  which 
may  be  relied  upon  in  the  determination  of  the  identity  of  the  individ- 
uals. 

Associated  with  the  above  mentioned  teeth,  there  are  a  few  individ- 
uals of  the  same  general  form,  but  which  have  their  crests  reduced  to 
the  condition  of  a  smooth  arched  plate — indeed  such  as  might  be  pro- 
duced  by  the  wearing  away  of  the  crown  to  a  line  little  above  the  basal 
margin.  The  individual  variations  of  the  latter  teeth  are  almost  as 
striking  as  are  the  differences  by  which  they  are  distinguished  from  the 
teeth  above  described,  and  with  which  they  are  probably  specifically 
identical. 

The  Keokuk  limestone  fish- bed  horizon  also  affords  teeth  which  some- 
what closely  resemble  the  present  form,  but  which  are  in  too  impei^fect 
condition  for  satisfactory  determination. 

Position  and  locality :  Common  in  the  fish-bed  of  the  Upper  Burling- 
ton limestone,  Louisa  and  DesMoines  counties,  Iowa. 

Orodtjs  oaeinatus,  St.  J.  and  W. 

PI.  V.  Kg.  24. 

We  have  from  the  Keokuk  limestone  a  couple  specimens  of  a  peculiar 
form  of  Orodus^  which  seems  to  be  distinct  from  those  with  which  it  is 
associatiCd  at  the  same  locality,  and  which  are  distinguishable  by  the 
following  characteristics :  Teeth  of  small  size,  a  medium  sized  speci- 
men measuring  in  lateral  diameter  .13  inch,  and  in  hight  nearly  .05.  Base 
thick,  obliquely  produced  behind,  more  or  less  arched  vertically,  anterior 
face  moderately  channeled,  inferior  surface  relatively  broad,  both  ante- 
rior and  posterior  faces  marked  by  rather  coarse  vertical  grooves  or 
pits.  The  crown  forms  a  very  compressed,  gently  and  regularly  arched 
sharp-crested  prominence,  slightly  overreaching  the  lateral  borders  of 
the  base,  and  constricted  before  and  behind,  and  occupied  in  either 
face  by  strong,  buttress-like,  laterally  deflected  carinse,  which  culminate 
in  the  crest  and  give  rise  to  a  series  of  delicate  tuberculations  in  the 
lateral  portions^  the  posterior  basal  portion  of  the  crown  is  further 
delicately  ornamented  by  the  peculiarly  interrupted  plicsB,  such  as  char- 
acterize certain  species  of  the  genus,  but  the  character  of  the  opposite 
basal  border  is  not  satisfactorily  exhibited  by  the  specimens  before  us. 
The  crown  is  remarkably  thin,  resembling  in  this  respect  ChomatodtUj 
but  its  vertically  ridged  surfaces  clearly  indicate  its  generic  identity 
with  Orodus, 
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From  0.  minutus^  N.  and  W.,  with  which  it  is  most  intimately  allied 
of  all  its  associates,  it  differs  in  the  relatively  thinner  crown,  also  in  the 
less  numerous  and  stronger  vertical  ridges ;  but  in  the  character  of  the 
basal  plicsB  it  strongly  resembles  the  above  species.  In  0.  minutus  the 
vertical  ridges  of  the  crown  show  a  tendency  to  decussate,  recalling  a 
similar  style  of  coronal  sculpturing  observed  in  the  form  called  0.  omatug^ 
N.  and  W.;  but  in  the  present  teeth  we  fail  to  detect  the  slightest 
semblance  of  similar  decussations,  although  it  is  barely  possible  they 
may  have  become  obsolete  from  wear.  Orodus  parvulus  of  the  St.  Louis 
limestone,  perhaps,  bears  the  most  striking  resemblance  to  the  present 
form;  it  is,  however,  distinguished  by  the  slighter  and  more  numerous 
vertical  ridges,  and  deeper  base. 

Portion  and  locality :  Eare  in  the  upper  fish-bed  horizon  of  the 
Keokuk  limestone;  Bentonsport,  Iowa. 


Obodxjs  neglecttjs,  St.  J.  and  W. 

PI.  VI,  Fig.  9«. 

Teeth  of  medium  size,  robust.  Grown  more  or  less  strongly  arched 
vertically  and  moderately  so  backward,  culminating  in  an  obtuse, 
swollen  median  prominence,  at  the  base  of  which,  in  front,  occurs  a 
slight  callosity,  lateral  portions  marked  by  obscure  mammilloid  undula- 
tions with  an  indistinctly  defined,  angular  crest,  sharply  constricted 
along  the  basal  borders,  from  which  ascend  with  more  or  less  regularity 
strong  vertical  ridges;  in  worn  surfaces  the  crown  presents  a  coarsely 
punctate  structure.  Base  oblique  to  the  vertical  plane  of  the  crown, 
posterior  surface  slightly  convex  and  forming  a  rather  broad  area  pro- 
jecting behind  and  parallel  with  the  base  of  the  crown,  deeply  excavated 
in  front,  with  broad  beveled  inferioi:  surface  ;  both  sides  coarsely  rough- 
ened and  pitted,  inferior  surface  comparatively  smooth.  Greatest  diam- 
eter .50  to  .75  inch. 

The  present  form  is  apparently  closely  allied  to  the  teeth  described 
under  the  name  0.  tariocostatus  from  the  Upper  Burlington,  also  0.  gibbo- 
8U9  (N.  and  W.  sp.)  of  the  Keokuk  division ;  it  is,  however,  distinguish- 
able from  those  forms  by  the  greater  regularity  of  coronal  contour,  and 
the  more  regular  disposition  of  the  vertical  ridges. 

Geological  position  and  locality :  It  is  a  very  rare  form,  only  two  speci- 
mens being  known  to  us,  one  from  an  arenaceous  bed  in  the  St.  Louis 
division  of  Monroe  county,  111.,  and  the  other  (represented  in  PI.  VI, 
Fig.  26)  was  obtained  by  Mr.  Van  Hobne,  in  the  calcareous  shales  of  the 
same  formation  at  Pella,  Iowa. 
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Orodus  parvulus,  St.  J.  and  W. 

•f»l.  VI.  Fig.  6. 

The  form  for  which  we  have  proposed  the  above  designation  is  rep- 
resented in  oar  collections  by  two  minate  teeth,  the  perfect  preservation 
of  which,  however,  readily  enable  the  determination  of  their  affinities 
and  distinctive  peculiarities.  The  form  may  be  distinguished  from  the 
species  so  numerously  represented  in  the  same  horizon,  0.  plicatttSj  N. 
and  W.,  by  the  marked  dissimilarity  in  the  outline  and  contour  of  the 
crown,  which  is  thinner,  more  evenly  crested;  it  is  gently  arched  between 
the  extremities,  which  latter  are  very  slightly  curved  outward,  slightly 
constricted  basally,  cnlminating  in  the  middle  in  a  well-defined,  though 
not  prominent  median  cone,  the  lateral  wings,  which  are  abruptly  ter- 
minated at  their  extremities,  are  occupied  by  numerous,  closely  set, 
vertical  or  laterally  deflected,  bifurcated  ridges,  which  terminate  in  del- 
icate tuberculations  along  the  sharp  crest.  The  base  is  nearly  or  quite 
equal  to  the  lateral  diameter  of  the  crown,  thin,  deep,  exceeding  in 
depth  the  elevation  of  the  crown,  obliquely  produced  behind  and  broadly 
arched  in  both  directions,  anterior  face  broadly  channeled  and  defined 
above  by  the  well-marked  superior  shoulder,  inferior  surface  narrow, 
beveled  to  the  obtuse  posterior  border  in  nearly  the  same  horizontal 
plane  as  the  crown,  postero-lateral  angles  sharply  rounded,  anterior  and 
posterior  faces  dense,  or  delicately  roughened  or  pitted.  Lateral  diame- 
ter of  tooth  .27  inch,  hight  about  .08. 

The  above  form  also  bears  a  close  resemblance  to  0.  minutuSj  N.  and 
W.,  of  the  Keokuk  limestone ;  but  the  vertical  ridges  are  stronger  and 
less  elaborately  wrought,  besides  there  is  no  indication  of  the  presence 
of  a  delicately  sculptured  basal  belt,  such  as  occurs  in  the  latter 
form.  From  0.  carinatus,  also  from  the  Keokuk,  it  differs  in  the  rela- 
tively  thicker  crown,  and  more  closely  approximated,  rounded  vertical 
ridges.  As  in  0.  elegantulusy  'S,  and  W.,  of  the  Upper  Burlington  lime- 
stone, the  vertical  plicae  terminate  in  the  crest  along  its  lateral  exten- 
sions in  minute  tubercles,  and  the  median  prominence  is  also  similarly 
marked  by  radiating  ridges,  but  the  latter  are  much  stronger  and  fewer 
in  number  than  those,  encircling  the  median  cone  in  the  latter  species, 
while  the  crest  is  much  more  compressed  ^nteroposteriorly,  and  the 
base  proportionately  much  deeper. 

Position  mid  locality:  Rare  in  the  upper  beds  of  the  St.  Louis  lime- 
stone ;  Alton,  Illinois. 
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Orodus  turgidus,  St  J.  and  W. 

Pl.VI»Fig.4,5. 

Teeth  very  small,  robust,  gently  arched  posteriorly.  Base  of  mode- 
rate depth,  less  than  that  of  the  crown,  as  also  its  transverse  and  lateral 
diameters,  moderately  obliqae,  posterior  face  vertically  arched  in  nearly 
the  same  plane  as  the  posterior  coronal  slope,  anterior  face  deeply  chan- 
neled, shoalder  of  slight  prominence,  both  'faces  coarsely  pnnctate  or 
roughened,  inferior  surface  broad,  smooth,  and  gently  beveled  to  the 
sub-acute  posterior  margin,  gently  arched  vertically,  posterolateral 
angles  sharply  rounded.  Grown  moderately  and  more  or  less  regularly 
arched  between  the  extremities,  inflat/cd  below,  inbeveled  along  the 
basal  margins  and  sharply  defined  from  the  base,  a  strong  turgid  or 
obtusely  conical,  more  or  less  eccentric  median  prominence  occupying 
the  middle  region,  the  lateral  wings  regularly  diminishing  towards  the 
extremities,  traversed  by  an  obtuse  subcentral  crest,  interrupted  by 
a  few  relatively  strong  tuberculations,  from  which  descend  one  or  two 
prominent  vertical  or  diverging  carinsB,  the  median  cone  being  appa- 
rently similarly  though  less  strongly  and  more  numerously  plicated. 
The  coronal  surfaces,  when  perfect,  enameled  and  highly  polished. 
Lateral  diameter  of  tooth  about  .17  inch,  hight  about  .04. 

The  form  described  is  known  by  only  two  minute  and  somewhat 
worn  teeth,  but  which  are  readily  recognizable  by  the  stout  build  and 
turgid  median  cone.  It  bears  some  likeness  to  0.  plicatuSj  N.  and  W., 
with  which  it  is  most  intimately  allied,  but  apparently  lacks  the  deli- 
cately plicated  belt  characteristic  of  that  form,  besides  it  is  relatively 
much  stouter. 

Position  and  locality:  Bare,  in  the  upper  fish-bed  of  the  Chester  lime- 
stone ;  Chester,  Illinois. 

Obodus  Alleni,  St  J.  and  W. 

PI.  Vn,  Tig.  19. 

Teeth  medium  in  size,  laterally  elongated,  and  strongly  arched 
upward  in  the  midddle.  Crown  moderately  elevated,  with  an  obtusely 
angular  crest  centrally  traversing  the  lateral  portions,  the  sides  irregu- 
larly corrugated  vertically,  the  median  region  occupied  by  an  obtusely 
conical  prominence,  oval  in  outline,  projecting  forward  and  backward 
beyond  the  line  of  the  lateral  wings,  bordered  by  numerous  vertical 
folds  similar  to,  though  smaller  than  those  in  the  lateral  portions,  and 
which  reach  upward  from  the  base  half  way  or  more  towards  the  sum- 
mit of  the  cone ;  the  surface  is  evenly  and  rather  finely  punctate,  the 
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panctsB  being  encircled  by  a  slight  rim  or  raised  border — a  not  unusual 
feature  in  the  surface  structure  of  teeth  of  widely  distinct  families  of 
Carboniferous  SeUwhians.  The  base  is  thick,  massive,  nearly  as  exten- 
sive laterally  as  the  coronal  region,  in  depth  somewhat  exceeding  the 
hight  of  the  crown,  from  which  it  projects  backward  at  a  slight  angle 
to  the  vertical  plane,  posterior  face  gently  arched,  postero- lateral  angles 
sharply  rounded,  anterior  face  moderately  excavated,  inferior  surface 
smooth,  beveled  at  a  slight  angle  to  the  horizontal  plane,  posterior  mar- 
gin obtuse,  anterior  and  posterior  faces  roughened  by  vertically  disposed 
vermiculose  markings.  Viewed  from  above  the  crown  presents  a  gently 
arched  outline,  the  extremities  directed  forward,  the  transverse  diame- 
ter equaling,  if  not  exceeding  the  elevation  of  the  same  parts.  Great- 
est length  of  tooth  .87  inch,  hight  .38,  antero-posterior  diameter  across 
the  median  cone  .30,  greatest  elevation  of  crown  .17  inch. 

The  present  form  is  described  from  a  specimen  obtained  from  the 
upper  portion  of  the  Lower  Coal  Measures  of  Iowa,  by  Mr.  J.  A.  Axlen, 
to  whom  we  have  dedicated  the  species  as  a  slight  token  of  esteem. 
Not  absolutely  entire,  it  preserves  the  median  cone  and  one  of  the  lat- 
eral wings  and  base  in  a  nearly  perfect  condition,  enabling  its  distinctive 
characters  to  be  tolerably  clearly  defined,  as  also  a  satisfactory  compari- 
son with  other  forms.  Of  the  Coal  Measure  Orodij  the  above  species 
bears  closest  resemblance  to  O.ffJ  corrtLgatus,  N.  and  W. ;  it  differs, 
however,  from  that  form  in  the  more  prominent  median  cone,  and  fewer 
and  proportionately  stronger  coronal  corrugations.  Its  closest  ally  is 
found  in  a  species  from  the  Upper  Burlington  limestone,  0.  varioco»tatuSy 
from  which  it  is  distinguishable  by  its  more  symmetrical  form,  relatively 
deeper  and  more  massive  base,  and  more  regular  corrugation  of  coronal 
surfaces.  -In  consideration  of  its  geological  position,  it  deserves  close 
comparison  with  the  forms  of  Agassizodus  from  the  same  deposits ;  but 
its  apparently  equally  strongly  vertically  plicated  anterior  and  i)oste- 
rior  coronal  surfaces  would  seem  to  preclude  its  reference  to  that  genus, 
while  they  suggest  intimate  relationship  with  typical  Orodus. 

Position  and  locality:  Upper  part  of  the  Lower  Coal  Measures; 
Greene  county,  Iowa. 


Genus  AGAS8IZODU8,  St.  J.  and  W. 

Lophodua,  fiBWBEBUT  and  Wosthek,  1870,  Ul.  Bep.,  Vol.  IV,  p.  360 ;  not  Lophodtit,  Bomanowbkt,  1864., 

Late  in  the  autumn  of  1873,  one  of  the  writers  was  favored  with  a 
communication  from  Prof.  B.  F.  Mudgb,  Director  of  the  Geological 
Survey  of  Kansas,  in  reference  to  the  discovery  of  the  remains  of  a 

*  Diao.  de  qneques  restea  de  PoUsons  Fossiles,  trouTds  dans  le  oaloaire  earbonlfdre  da  Goaverne- 
luenf  d«  Toala.    Par  Hennadius  Koinanowsky ;  Moscow,  1664. 
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remarkable  fish,  consistiDg  of  a  part  of  the  jaw  preserving  about  three 
handred  teeth  in  their  natural  position,  and  which  was  obtained  from 
Upper  Coal  Measure  strata  in  Osage  county,  Kansas.  Subsequently, 
or  late  in  the  following  January  (1864,)  Mr.  SPEiNaKE,  while  passing 
through  Topeka,  chanced  to  come  upon  another  specimen,  which  he 
kindly  forwarded  to  Cambridge,  the  examination  of  which,  together 
with  the  fact  that  the  latter  specimen  was  derived  &om  the  same  locality 
as  that  reported  by  Prof.  Mudge.  led  us  to  suspect  that  the  two  speci- 
mens might  prove  to  be  fragments  of  one  and  the  same  individual — an 
inference  which  was  most  conclusively  confirmed  not  long  thereafter, 
on  bringing  the  two  specimens  together.  The  former  proved  to  be 
about  two-thirds  the  posterior  portion  of  what  appears  to  be  the  left 
ramus  of  the  mandible  or  lower  jaw,  the  latter  apparently  completing 
the  anterior  prolongation  of  the  ramus,  besides  showing  along  the  inner 
margin,  though  much  displaced  by  compression,  a  series  of  teeth  belong- 
ing to  five  or  six  of  the  anterior  rows  of  the  opposite  ramus.  But  the 
posterior  portion  of  the  right  ramus  has  been  broken  away,  and  it  is 
apparent  only  a  few  teeth  belonging  to  consecutive  rows  from  the  sym- 
physis backward  remain  of  what  constituted  this  side  of  the  mandible. 
Considering  the  left  ramus,  which  apparently  presents  quite  the 
entire  dentition  of  this  side  of  the  jaw,  the  specimen  exhibits  the  pos- 
terior two-thirds,  or  the  teeth  from  the  first  row  in  advance  of  the  row 
of  large  median  teeth,  in  the  normal  condition  as  refers  to  the  natural 
relative  position  of  the  rows ;  but  in  the  anterior  portion  of  the  ramus 
the  rows  towards  the  inner  margin  have  been  displaced  or  crowded  for- 
ward so  as  to  give  to  the  vertical  or  symphysial  line  a  reversed  deflec- 
tion approaching  that  of  the  postero  outer  dentary  border.  The  above 
features  of  the  ramus  are  well  shown  in  i^g.  I,  PI.  8,  which  besides  show- 
ing the  accidental  displacement  or  spreading  of  the  rows  of  teeth  above 
alluded  to,  also  shows  the  ramus  much  flattened,  so  as  to  obscure  the 
convoluted  inrollment,  characteristic  as  well  of  the  Ce^fracton^  giving 
to  the  jaw  almost  precisely  the  same  appearance  the  spread-out  diagram 
of  the  dental  armature  of  Cestradon  would  present,  as  obtained  by 
stripping  off  the  teeth  and  spreading  them  upon  a  flat  surface.  Hence, 
in  attempting  the  restoration,  (PI.  8,  fig.  22,)  it  in  obvious  that  sufficient 
allowance  may  not  have  been  made  for  the  inrollment  of  the  anterior 
portion  of  the  jaw,  thus  producing  an  outline  more  obtusely  angular  in 
front  than  may  have  obtained  in  reality.  Yet,  compared  with  the  mod- 
ern Cestracion^  the  jaws  of  the  remarkable  fish  under  consideration 
were  doubtless  less  acutely  produced  forward,  and  in  this  particular 
holding  a  mean  between  its  modern  representative  and  some  of  the  Rays 
(e,  g.  Trigon)  in  the  relative  obtuseness  of  the  anterior  extremity  of  the 
jaws.    But  the  resemblance  here  ceases.    In  all  other  respects,  as  the 
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form  of  the  individual  teeth  and  their  arrangement  upon  the  jaws,  we 
observe  unmistakable  ffybodont  SL^nities. 

The  articular  extremities  of  the  jaw  are  not  preserved,  though  frag- 
ments of  the  substance  of  the  cartilage  are  scattered  through  the  rock- 
mass  upon  which  the  teeth  are  imbedded.  These  cartilages  were  doubt- 
less comparatively  thin,  the  outer  and  inner  folds  giving  away  to  the 
pressure  which  flattened  the  rami,  as  shown  in  their  present  condition. 

The  teeth  are  disposed  in  serial  rows  having  a  convoluted  inrollment 
from  the  inner  to  the  outer  border,  and  gradually  increasing  in  size 
from  the  posterior  extremity  to  the  row  of  large  median  teeth,  anterior 
to  which  the  rows  as  regularly  diminish  in  size  towards  the  symphysis. 
Posterior  of  the  median  row  the  ramus  presents  six  to  nine  rows,  the 
extra  three  rows  apparently  not  reaching  the  extreme  outer  borders,  but 
spreading  over  the  inner  portion  of  the  jaw,  the  extreme  posterior  row 
diminished  to  half  the  vertical  extent  of  the  fourth  in  the  series,  the 
mature  teeth  of  which  present  no  perceptible  difference,  except  in  their 
diminished  size,  to  the  teeth  of  the  other  rows.  These  teeth  are  remark- 
ably uniform  in  their  shape.  They  may  be  described  as  laterally  elon- 
gated, very  slightly  arched  along  the  obtuse  angle  of  the  crest,  and 
slightly  curved  forward,  the  anterior  end  perceptibly  slightly  more 
thickened  than  the  opposite  extremity,  but  without  defined  median 
prominence.  The  crown,  therefore,  is  very  uniform  in  proportions,  and 
robust.  The  middle  portion  of  the  ramus  is  occupied  by  a  row  of  pro- 
portionately very  large  teeth,  which  diflfer  from  the  posterior  teeth  in 
having  the  outline  of  the  crest  quite  strongly  arched  vertically  between 
the  extremities  and  produced  into  a  strong,  obtusely  conical,  eccentric 
prominence  which  culminates  at  a  point  more  or  less  posterior  of  the 
middle  of  the  tooth.  It  should  be  here  stated  that  the  teeth  of  the 
posterior  contiguous  row  also  show  faint  indication  near  their  posterior 
extremities  of  an  apical  culmination,  from  which  point  the  crown  very 
slightly  tapers  anteriorly.  The  teeth  of  the  anterior  portion  of  the 
ramus  are  very  similar  to  those  situated  posterior  of  the  median  row, 
and  of  which  there  are  eight,  possibly  nine  rows,  gradually  diminishing 
in  size  anteriorly,  or  in  the  reversed  order  to  that  mentioned  above. 
The  teeth  of  the  row  immediately  in  advance  of  the  median  row  are 
distinguished  from  the  teeth  of  the  corresponding  row  next  behind  the 
median  teeth,  by  their  slightly  greater  length  and  more  slender  propor- 
tions, very  slight  forward  curvature,  and  the  more  marked  definition  of 
the  eccentric  apical  cidmination,  which  is  situated  about  a  third,  or  less, 
the  distance  from  the  posterior  extremity.  The  teeth  of  the  other  rows 
do  not  show  the  latter  feature  so  distinctly,  though  it  extends  to  the 
third  or  fourth  row,  and  in  the  latter  there  is  a  tendency  to  irregularity 
in  the  more  central  position  of  the  obscure  apical  point.     The  teeth  of 
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the  several  rows,  as  mentioued  in  connectioti  with  those  of  the  posterior 
portion  of  the  jaw,  present  but  slight  diflferences  to  one  another,  until 
reaching  the  extreme  anterior  rows,  where  they  appear  to  assume  irreg- 
ularities which  give  rise  to  considerable  diversity,  especially  in  the  pre- 
sence in  the  extreme  anterior  row  of  minute,  nearly  circular  teeth, 
which  exhibit  in  the  form  of  the  crown  and  its  sculpturing  strong  like- 
ness to  Petrodus  ;  besides  other  scute-like  and  irregular  forms,  the  posi- 
tion of  which  is  not  so  clear,  more  particularly  noticed  further  on. 

The  single  ramus  above  described  shows  about  four  hundred  and  fifty 
individual  teeth,  and  in  its  perfect  state  there  were  probably  not  less 
than  five  hundred,  or  one  thousand  teeth  for  the  entire  mandible. 

Eemarkable  as  this  specimen  is,  showing  as  it  does  the  nearly  com- 
plete details  of  the  dentition  of  the  jaw,  it  unfortunately  reveals  no 
facts  relative  to  that  of  the  maxillaries  or  upper  jaw,  detached  teeth  of 
which,  for  all  the  aids  afforded  by  the  example  before  us,  might  be  mis- 
taken for  representatives  of  distinct  specific  forms.  But  it  is  a  matter 
of  much  importance  to  the  student  of  these  remains,  the  discovery  by 
Prof.  Todd,  in  the  shales  of  about  the  same  stratigraphic  horizon  of  the 
Upper  Coal  Measures  of  south-western  Iowa,  of  a  mass  of  detached 
teeth,  occurring  within  so  limited  a  compass  and  under  conditions  which 
leave  little  room  to  doubt  but  that  they  constituted  the  dental  remains 
of  a  single  fish.  Prof.  Todd  obtained  in  all  some  two  hundred  speci- 
mens of  individual  teeth,  the  greater  number  of  which  are  quite 
detached,  though  a  few  are  still  associated  in  rows  and  parts  of  series 
precisely  as  represented  in  the  before  mentioned  specimen  from  Kansas. 
Unfortunately  the  existence  of  these  interesting  fossils  was  not  made 
known  sufficiently  early  to  secure  the  entire  set,  as  many,  in  fact  the 
great  majority  of  the  teeth  were  lost  by  being  concealed  in  the  debris 
from  the  quarry,  from  which,  indeed,  many  of  the  specimens  here  allu- 
ded to  were  rescued.  Yet  this  collection,  assuming  that  it  represents 
the  dental  armature  of  one  and  the  same  individual,  supplies,  in  part 
at  least,  exactly  the  data  not  exhibited  in  the  previously  noticed  spe- 
cimen, inasmuch  as  the  same  sort  of  teeth  are  found  amongst  these 
Iowa  specimens,  besides  other  forms  which  it  were  difficult  to  account 
for  on  the  ground  of  abnormal  development,  but  which  probably  per- 
tain to  the  opposite  or  maxillary  i>ortion  of  the  jaws.  While  these 
materials  afford  additional  data  contributing  to  a  more  extended  know- 
ledge of  the  somewhat  variable  dentition  of  this  group,  we  are  still  left 
in  doubt  as  to  the  character  and  the  extreme  extent  of  the  variableness 
of  the  teeth  which  occupied  the  anterior  and  posterior  portions  of  the 
maxillaries,  a«  the  collection  last  referred  to  affords  no  individuals  of  a 
kind  of  extremely  acuminate  teeth,  examples  of  which  have  been  dis- 
covered in  the  Upper  Goal  Measures  of  Illinois. 
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Generically  considered,  the  teeth  present  closest  affinities  to  Orodusy 
^S-y  ^  group  prevalent  in  the  Lower  Oarbooiferoas  formations.  But 
the  present  group  of  teeth  is  distinguished  by  the  prevailing  promi- 
nence of  the  buttressed  condition  of^the  anterior  coronal  borders,  and 
the  relative  uniformity  or  evenness  of  the  posterior  face,  besides  the 
relatively  fewer  rows  of  acuminate  teeth,  as  inferred  from  this  feature 
being  so  prevalent  in  all  collections  of  Orodij  while  the  linear  forms 
are  least  commonly  met  with.  The  teeth  of  the  extreme  anterior  rows 
present  the  most  marked  divergence  from  the  normal  features  just  allu- 
ded to,  assuming  a  more  or  less  circular  outline  as  seen  from  above, 
sometimes  with  the  anterior  face  produced  into  a  single  more  or  less 
prominent  buttress.  The  latter  feature  may  be  readily  explained  by 
examining  the  tooth  figured  PI.  8,  fig.  15,  in  which  the  extremity  of  a 
small  linear  tooth  shows  a  tendeocy  to  throw  off  a  pair  of  minute  inde- 
pendent teeth  whose  anterior  angulation  correspond  to  the  buttresses 
in  the  other  portion  of  the  crown.  The  variety  assumed  by  the  teeth  of 
the  extreme  rows  of  the  jaw,  as  they  occur  in  at  least  one  specific  form, 
is  partially  shown  in  the  figures  PL  8;  fig.  15-20;  of  these,  15-17  pro- 
bably belonged  to  the  maxlllaries,  18-20  to  the  mandibles.  The  basal 
portion  of  the  teeth  would  seem  to  partake  to  greater  or  less  extent  in 
the  variableness  observed  in  the  coronal  region  :  the  normal  teeth 
presenting  a  quite  persistent  uniformity  in  general  outline  and  propor- 
tions, being  more  or  less  compressed  auteroposteriorly  and  obliquely 
produced  downward  and  backward,  vertically  arched  below  with  a  more 
or  less  prominent  transverse  ridge  beneath  the  coronal  border,  extremi- 
ties angular,  one  or  other  (probably  the  anterior)  more  produced  late- 
rally; anterior  face  vertically  concave,  interrupted  along  the  upper 
borders  by  the  supports  of  the  coronal  buttresses  which  originate  in 
the  basal  surface ;  inferior  surface  well  defined,  flattened  nearly  in  the 
same  plane  as  the  crown,  with  which  it  agrees  in  proportionate  outline, 
though  relatively  narrower  antero-posteriorly,  plane  or  faintly  chan- 
neled, smooth  or  obliquely  striated,  the  stride  or  ridges  being  directed 
from  the  inner  margin  obliquely  forward  to  the  outer  edge ;  either  face 
of  the  base  more  or  less  deeply  and  irregularly  pitted.  The  coronal 
region  is  enveloped  in  an  enamel-like  layer,  and  which  is  almost  univer- 
sally of  a  light  color,  often  a  lustrous  white,  producing  a  marked  con- 
trast to  the  black  basal  portion  of  the  tooth,  only  rare  examples  obtained 
from  pyritose  shales  having  a  uniform  black  color.  In  the  details  of 
coronal  ornamentation,  as  well  as  those  persistent  proportional  features, 
the  various  specific  forms  are  recognized. 

Besides  the  teeth,  there  remain  to  be  mentioned  some  peculiar  little 
bodies  which  are  intermingled  in  the  mass  of  shale  in  which  the  teeth 
were  imbedded,  with  fragments  of  the  cartilages  of  the  skeletal  frame, 
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and  which  do  not  appear  to  be  referable  to  the  dentary  system.  These 
bodies  are  exceedingly  small,  irregularly  circular  in  outline,  with  a 
depressed  convex  coronal  portiou  which  rises  into  an  eccentric  acumi- 
Dation  or  transverse  ridge  along  one  side,  and  delicately  sculptured  with 
irregular  carinse  radiating  from  the  apex  towards  the  marginal  borders. 
The  base  is  sometimes  slightly  produced  opposite  the  abrupt  face  in  a 
thin  border,  and  more  or  less  concave  below.  There  is  great  diversity 
of  form,  DO  two  specimens  presenting  precisely  the  same  shape,  though 
all  partaking  in  a  general  resemblance,  and  especially  in  the  dark,  horny 
lustre  of  the  enameled  crown,  by  which  they  are  readily  distinguishable 
from  the  teeth  with  which  they  are  associated.  It  seems  not  improbable 
that  these  minute  bodies  constituted  part  of  the  dermal  or  shagreen 
covering  of  the  fish.  One  of  the  better  preserved  of  the  scales  is  sliowu 
in  fig.  21,  PL  8.  Often  the  long  slope  of  the  crown  exhibits  greater  or 
less  indications  of  abrasion  in  the  smooth  surface  it  shows,  and  which 
may  indicate  the  relative  position  of  the  anterior  and  posterior  sides. 

Neither  of  the  remarkable  suites  of  fossils  noticed  above  furnish  any 
clue  to  the  nature  of  the  dorsal  fin  defenses,  if  with  such  these  fishes 
were  provided.  Eemains  of  the  firmer  cartilages  occur,  which  probably 
belonged  to  the  supports  upon  which  the  teeth  rested.  These  fragments 
are  of  variable  thickness,  portions  from  the  dentary  ridge  of  the  jaw 
attaining  a  thickness  of  .40  inch,  while  fragments  of  what  may  have 
constituted  the  inner-fold  or  other  less  exposed  walls  of  the  jaw,  are  of 
extreme  thinness,  sometimes  not  more  .05  inch  in  thickness.  These 
masses  appear  to  be  composed,  in  the  one  case  of  an  aggregation  of 
semi  ossified  particles,  and  in  the  latter  of  similar  points  presenting  an 
elongated  polygonal  outline ;  the  sutures  between  the  hard  parts  are 
often  filled  by  mineral  matter,  giving  to  the  mass  a  minute  reticulated 
or  honey-combed  appearance  when  the  substance  of  the  partially  ossi- 
fied tis^iue  has  been  dissolved  away. 

The  present  group  of  teeth  was  first  brought  to  notice  by  the  investi- 
gations of  Messrs.  Newberry  and  Worthen,  published  in  1870,  in 
the  preceding  fourth  volume  of  thisKeport,  where  it  is  <lesignated  under 
the  generic  na,nieLophodu8,  This  term  having  been  previously'  employed 
by  Col.  KoMANOWSKY  to  designate  a  group  of  teeth  from  the  Lower 
Carboniferous  formations  of  Russia,  and  which  are  also  common  in  the 
same  deposits  in  Great  Britain  and  America,  it  is  obvious  that  the  above 
name  must  give  way. 

In  the  above  mentioned  volume,  two  species  were  described  under 
the  names  L.  variahiliSj  from  the  Upper  Coal  Measures  near  La  Salle,  and 
Orodus  corrvgatmj  from  the  Lower  Coal  Measures  near  Alton,  in  this 
State.  The  latter,  as  suggested  by  Messrs.  Newberry  and  Worthen, 
is  unquestionably  generically  allied  to  the  teeth  described  under  the 
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former  name,  the  specimen  figured  (Vol.  IV,  PL  III,  fig.  18,)  preserving 
four  teeth  of  the  median  row,  probably  of  the  right  ramus  of  the  man- 
dible, or  left  maxillary,  besides  three  successive  rows  of  two  and  three 
teeth.  Specifically,  however,  the  latter  species  exhibits  strongly  con- 
trasted characters  in  comparison  with  the  former,  in  the  more  tumid, 
spreading  figure  and  the  more  elaborate  tracery  of  the  superficial  coro- 
nal ornamentation.  One  of  the  specimens  figured  by  Messrs.  New. 
BEBBY  and  WoBTHEN,  (PI.  IV,  fig.  11,)  which  is  referred  to  the  former 
species,  exhibits  in  its  lofty  median  summit,  flanked  by  comparatively 
slender,  diverging  lateral  prolongations  of  the  crest  (which  converge  at 
an  angl(^  of  about  90^)  a  most  striking  contrast  to  the  form  generally  pre- 
sen  ted  by  the  teeth  of  this  species.  Neither  of  the  magnificent  series 
of  teeth  from  Kansas  and  Iowa,  have  representatives  of  the  form  here 
referred  to;  and  yet,  from  the  syai metrical  form  of  this  tooth,  it  seems 
very  improbable  that  it  is  abnormal.  It  is  possible  that  the  anterior 
portion  of  the  upper  jaw  bore  a  single  row  of  these  cuspidate  teeth,  or 
it  may  be  the  representative  of  a  distinct  specific  form.  The  Iowa  and 
Kansas  specimens,  above  described,  are  apparently  specifically  identi- 
cal with  the  teeth  here  referred  to. 

In  a  former  volume  of  this  Report,  Messrs.  Newbebby  and  Wobthen 
described  a  tooth  under  the  name  Helodus  denticulatus  (Vol.  II,  i).  81,  PI. 
V,  fig.  6,)  which  was  reported  from  the  Keokuk  division  of  the  Lower 
Carboniferous  series.  This  unique  specimen  certainly  possesses  marked 
affinities  with  the  teeth  of  the  genus  under  consideration;  indeed  it 
might  readily  be  mistaken  for  an  abraded  tooth  from  the  anterior  por. 
tion  of  the  median  row  of  acuminate  teeth,  showing  the  buttress-like  pro- 
jections in  the  anterior  face,  but  possessiug  at  the  base  of  the  posterior 
crown  face,  beneath  the  eccentric  median  cone,  a  protuberance  or  cal- 
losity, such  as  occurs  in  some  forms  of  Helodiis  (Lophodus^  Rom.,)  as  well 
as  in  Orodus.  Since  the  above  description  was  published,  we  have  had 
opportunity  to  examine  large  accessions  illustrative  of  the  ichthyic 
fauna  of  the  Keokuk  epoch,  but  without  meeting  a  solitary  companion 
to  the  tooth  here  referred  to.  This  naturally  suggests  the  possibility 
of  some  error  in  assigning  the  specimen  in  question  to  the  Keokuk  lime- 
stone. 

With  the  single  exception  just  alluded  to,  the  present  genus -would 
appear,  for  anything  to  the  contrary  furnished  by  present  data,  to  be 
confined  to  the  Upper  Carboniferous  or  Coal  Measure  period  in  our 
earth's  history,  in  the  lower  and  upper  members  of  which  examples  are 
known  to  occur.  It  is  not  at  all  improbable,  as  suggested  by  Messrs, 
Newbebby  and  Wobthen,  that  this  group  constitutes  the  repre:^enta- 
tive  of  Orodua  in  these  horizons,  since  only  a  single  form  of  the  latter 
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genus  has  been  noticed  from  the  Goal  Measures,  (0.  Alleni,  St.  J.  and  W.,) 
and  this  form  may  prove  to  belong  to  the  present  geuas. 

In  the  dedication  of  this  remarkable  genus  of  HyhodonU  to  the  mem- 
ory of  Professor  Agassiz,  we  but  poorly,  however  appropriately,  express 
our  appreciation  of  the  profound  labors  of  the  great  naturalist  in  this 
field,  and  the  impetus  his  researches  gave  to  the  cultivation  of  fossil 
ichthyology ;  and,  in  no  less  degree,  the  affection  of  a  pupil  for  his 
lamented  preceptor. 

There  remains  to  be  noticed  the  following  forms  relating  to  the  genus 
above  described,  of  which  it  is  thought  there  have  already  been  deter- 
mined four  distinct  species. 

AaABSizoDUS  VABiABiLis,  (K  and  W.,  sp.) 

PI.  Vin,  Fig.  l-3«. 
Lophodua  varialnlis,  Nbwbbrby  and  Wouthkk,  1870;  HL  Rep.,  Vol.  IV,  p.  3«1.  PI.  4,  Fig.  4, 5. 11. 

The  typical  species  upon  which  the  genus  was  based,  is  that  here 
referred  to,  and  which  was  described  from  fragments  of  two  teeth,  and 
the  nearly  perfect  specimen,  fig.  11,  PI.  IV,  of  the  fourth  volume  of  this 
Keport.  The  two  former  specimens,  figs.  4  and  5,  respectively  repre- 
sent unequivocal. examples  of  teeth  from  the  median  and  probably  one 
of  the  anterior  rows  of  the  mandible  of  the  same  species  as  that  to 
which  the  great  jaw  specimens  previously  noticed  belong;  fig.  4 
showing  the  median  prominence  of  the  crown  of  the  new  tooth,  as  indi- 
cated by  the  uuabraded  state  of  the  triturating  edge,  and  tig.  5  pre- 
serving a  fragment  of  the  anterior  extremity  of  a  tooth  probably  refer- 
able to  one  of  the  anterior  rows  of  the  right  ramus,  as  indicated  by  the 
direction  of  the  oblique  striation  of  the  inferior  basal  surface.  The 
tooth  figured  in  PI.  IV,  fig.  11,  however,  apparently  presents  the 
anomalous  condition  of  a  perfectly  symmetrical  tooth,  the  center  of 
which  is  suddenly  produced  into  a  very  strong,  lofty,  laterally  com- 
pressed cone,  the  apex  rounded  from  front  to  back,  the  angles  present- 
ing a  delicate  cutting  edge  marked  in  the  upper  portions  by  the  minute 
decussations  or  downward  curved  cariuse  common  to  the  other  examples. 
Towards  the  base  in  the  antero-lateral  portions  of  the  cone,  the  crown 
is  continued  in  a  pair  of  lateral  crests  of  apparently  the  same  symmet- 
rical proportions,  and  which  diverge  forward  and  downward  at  an  angle 
of  about  90^,  Only  about  one-third  of  their  extent  is  represented  in  the 
figure  cited,  and  which  partake  of  the  characteristic  conformation  of 
the  more  regular  formed  teeth.  The  lateral  arms  equal,  at  least,  in 
length  the  entire  elevation  of  the  median  cone,  differing  from  the  nor- 
mal appearance  of  the  teeth  of  tlje  lateral  rows  only  in  their  compara- 
tively more  slender  proportions,  being  much  compressed  anteroposteri- 
orly,  and  the  apparent  obliquity  of  the  anterior  butteresses   to  the 
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sloping  crest  line,  though  they  are  nearly  vertical  to  the  general  hori- 
zontal plane  of  the  tooth.  The  base  presents  the  same  outline  as  the 
crown,  the  comparatively  thin  lateral  portions  gradually  expanding  in 
thickness  and  depth  posteriorly,  terminating  in  an  obtusely  rounded 
angle  behind,  the  inferior  median  portion  being  deeply  channeled,  the 
vertical  or  transverse  striae  becoming  oblique  when  extended  into  either 
lateral  prolongation.  In  the  direction  and  contour  of  the  anterior  and 
posterior  faces  of  the  base,  as  also  the  lateral  portions  of  the  inferior 
surface,  no  essential  diiferences  are  observed  by  which  it  might  be  dis- 
tinguished from  the  prevailing  individuals.  But  in  the  symmetrical 
form  of  the  tooth,  as  indicated  not  only  in  the  coronal  region,  but  also 
in  the  conformation  of  the  inferior  basal  surface,  there  would  seem  to  be 
strong  evidence  that  there  existed  but  a  single  row  of  these  teeth  and 
that  this  row  was  confined  to  the. symphisis,  the  lateral  wings  resting 
respectively  upon  either  ramus.  As  no  similar  shaped  teeth  are  present 
in  the  mandibular  specimen  described  at  length  above,  it  would  seem 
apparent  that,  in  case  the  present  form  belongs  to  the  above  species,  it 
probably  pertained  to  the  upper  jaw. 

On  the  position  of  the  teeth  upon  the  jaw,  reference  has  already  been 
made  in  the  foregoing  description.  It  remains  to  note  in  general  the 
variability  of  the  individual  teeth,  and  to  what  extent  it  is  dependent 
upon  the  relative  position  they  occupied  upon  the  jaw.  In  the  rami  of 
the  lower  jaw  there  occurs  as  many  as  eighteen  rows  of  teeth,  or  eight 
at  least  anterior  and  nine  posterior  to  the  large  median  row,  which 
latter  possessed  above  twenty-five  individual  teeth,  while  the  lateral 
rows  ranged  from  forty  to  fifty  and  more,  the  posterior  rows  apparently 
possessing  the  larger  number.  The  diminution  in  size  consequently 
from  the  inner  to  the  outer  teeth  of  a  row  is  very  gradual,  and  the  evi- 
dence afforded  by  the  large,  mature  ramus  from  Kansas  would  seem  to 
indicate  the  persistency  of  the  teeth  to  an  extent  far  in  excess  of  that 
of  the  modern  Geatrdciony  or  even  of  the  Liassic  Hyhodonts,  the  decidu- 
ous character  of  which,  however,  affords  but  a  faint  idea  of  the  number 
of  teeth  shed  from  the  jaws  as  compared  with  the  comparatively  small 
number  permanently  in  use  and  in  process  of  development  at  the  a^ame 
time  upon  the  jaws.  It  is  evident  that  both  jaws  of  a  mature  fish 
probably  possessed  at  least  two  thousand  to  two  thousand  five  hundred 
teeth.  It  may  be  of  some  interest  here  to  make  some  estimate  of  the 
probable  size  attained  by  this  species.  The  common  Cestracion  of 
the  Australian  seas,  one  of  the  most  nearly  allied  living  representa- 
tives of  these  Carboniferous  SelaoianSj  presents  the  most  accessible  data 
npon  which  to  base  our  calculation.  Of  the  latter  an  individual  thirty 
inches  in  length  from  snout  to  the  caudal  extremity,  possesses  jaws 
the  mandibular  portion  of    which  are  about  four  inches  in  length. 
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Assuming  that  the  Carboniferous  fish  was  of  similar  shape,  which  seoma 
highly  probable,  that  is  remarkable  for  the  breadth  of  the  anterior  or 
cephalic  region,  the  'mandibles  of  the  ancient  fish,  which  were  near 
twenty-eight  inches  in  length,  would  indicate  a  total  length  of  from 
fifteen  to  twenty  feet — truly  formidable  dimensions  compared  with 
the  largest  known  individuals  of  the  existing  Cestraceonts. 

The  teeth  of  the  posterior  rows  are  generally  distinguishable  by  their 
more  robust  proportions  and  the  rounded  extremities.  Those  of  the 
anterior  rows  are  appreciably  more  slender,  their  extremities  more 
angularly  terminated.  Only  the  teeth  of  the  median  row  are  promi- 
nently acuminate,  though  the  first  contiguous  rows  either  side  present 
a  partially  developed  eccentric  cone.  As  seen  from  above,  the  teeth 
are  slightly  sigmoidally  curved,  those  of  the  median  row  with  the  arch 
backward,  while  those  of  the  lateral  rows  are  slighly  arched  forward. 
In  the  relative  number  of  buttresses  in  the  anterior  face  there  is  marked 
irregularity,  the  buttresses  increasing  in  number  in  the  same  row  with 
age,  at  the  same  time  subject  to  numerical  modification  by  accidental 
causes ;  yet  the  extreme  posterior  rows  appear  to  possess  a  relatively 
larger  number  of  buttresses  than  the  teeth  of  the  corresponding  rows 
in  front,  while  there  would  also  appear  to  be  an  irregular  diminution  in 
the  number  in  the  successive  rows  from  the  median  row  towards  either 
extremity  of  the  ramus.  The  same  irregularity  obtains  in  the  dispo- 
sition of  the  buttresses  of  contiguous  teeth  in  the  same  row,  so  that 
no  two  individuals  present  precisely  the  same  details  of  superficial  con- 
formation, although  in  general  proportions  and  outline  the  most  marked 
persistency  prevails,  which  may  also  be  applied  to  the  lesser  details  of 
ornamentation. 

w 

The  examples  given  in  illustration  of  the  various  forms  of  teeth  from 
different  portions  of  the  ramus  at  the  same  time  exhibit  the  details  of 
modification  presented  by  the  various  individuals.  We  have  included 
therein  certain  specimens  found  with  the  group  of  teeth  discovered  by 
Prof.  Todd,  which  it  is  supposed  probably  belonged  to  the  upper  jaw 
These  latter  are.represented  by  teeth  which  differ  in  certain  particulars 
to  such  an  extent  as  to  present  strong  contrast  to  the  teeth  of  the 
opposite  jaw,  as  determined  by  comparison  with  the  great  mandibular 
specimen  from  Kansas.  The  teeth  here  especially  referred  to  are  repre- 
sented in  PI.  8,  fig.  6  and  7.  The  former,  on  account  of  its  very  eccen- 
tric median  cone,  is  not  comparable  to  the  teeth  constituting  the  median 
row  of  the  lower  jaw,  which,  as  shown  by  comparing  the  Iowa  and 
Kansas  specimens,  possess  marked  persistency  in  form  and  proportions ; 
it  would  therefore  seem  more  probable  that  we  have  here  a  tooth  which 
occupied  a  corresponding  position  upon  the  right  ramus  of  the  upper 
jaw.    The  latter  specimen,  fig.  7,  ahso  presents  characters  which  appear 
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not  to  admit  of  its  reference  to  the  mandibalar  rovB :  no  similarly 
shaped  teeth  occur  on  the  lower  jaw,  their  marked  sigmoidal  car^a- 
tare,  and  the  central  position  of  the  slight  apical  prominence,  constitu- 
ting the  chief  distinguishing  features.  Their  comparatively  slender 
form  would  indicate  that  they  belonged  to  the  anterior  rows,  and  it 
would  seem  very  probable  that  they  constituted  the  row  contiguous  to 
that  of  the  median  teeth  of  the  right  maxillary.  In  figures  15, 16  and 
17,  PL  8,  we  may  possess  representatives  of  teeth  pertaining  to  the 
extreme  posterior  rows  of  the  upper  jaw,  since  the  mandibular  speci- 
men from  Kansas  affords  no  similar  teeth.  Oq  the  other  hand,  the 
latter  specimen  exhibits  teeth  in  the  extreme  anterior  rows  unmistakably 
like  those  represented  in  figures  18  and  19. 

The  shagreen  scales,  and  other  semi-ossified  fragments  of  the  car- 
tilaginous jaws  which  pertain  to  this  species,  have  been  mentioned  in 
the  foregoing  notice  of  the  genus. 

Position  and  localities :  So  far  as  our  data  show  anything  to  the  con- 
trary, the  present  species  appears  to  be  restricted  to  the  Upper  Goal 
Measure  strata,  in  which  position  authentic  specimens  from  the  follow- 
ing localities  have  been  obtained :  LaSalle  and  Springfield,  Illinois,  at 
both  places  above  the  horizon  of  coal  No.  9  of  the  Illiuois  section ;  Fre- 
mont county,  Iowa;  Osage  county,  Kansas. 

Agassizodus  ViRGmiANTJS,  St.  J.  and  W. 

PI.  8,  Fig   93,  %  b,  c,  d. 

A  unique  specimen  of  a  tooth  discovered  by  Prof.  J.  J.  Steyenson 
in  the  Upper  Coal  Measures  of  West  Virginia,  seems  to  possess  dis- 
tinctive features,  as  compared  with  the  forms  prevailing  in  the  Goal 
Measure  strata  in  the  Mississippi  valley,  sufficient  to  establish  its  dis- 
tinct specific  character.  The  tooth  in  question  is  small  in  size,  half  an 
inch  in  length,  and  about  .30  inch  in  greatest  bight.  The  crown  is  very 
stout  in  its  build,  slightly  arched  backward,  the  crest  forming  an  acute 
angle,  and  regularly  rising  into  the  somewhat  prominent,  slightly  eccen- 
tric median  cone,  rounded  and  inflexed  at  the  extremities ;  the  posterior 
face  is  considerably  distended  about  midway  between  the  basal  line  and 
the  crest,  and  besides  the  sharp  ridges  descending  from  the  faint  sec- 
ondary cones  half  way  to  the  base,  and  the  delicate  intermediate  carinse 
marking  alike  both  sides  of  the  crest,  the  inferior  half  of  the  surface 
is  ornamented  by  delicate,  wavy  vertical  lines ;  the  anterior  face  pre- 
sents six  buttresses,  which  are  relatively  strong,  three  in  the  long 
extremity,  and  two  in  the  opposite  extremity,  with  a  wide  space  inter- 
vening between  them  andthe  median  buttress — the  inferior  half  of  the 
surface  between  the  buttresses  similarly  ornamented  as  described  in  the 
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opposite  face.  The  base  is  relatively  shallow,  stoat,  ia  depth  about 
two-thirds  the  hight  of  the  crown,  and  proportionately  thick  antero- 
posteriorly. 

The  little  tooth  above  described,  which  has  apparently  never  been 
brought  into  use  for  triturating  purposes,  and  therefore  in  perfect  con- 
dition, probably  belonged  to  one  of  the  lateral  rows,  either  anterior,  or 
more  likely  posterior  to  the  median  row,  and  indicating  a  species  in 
this  respect  quite  strongly  contrasting  in  its  dentition  to  that  previously 
noticed.  However,  the  specimen  may  have  belonged  to  a  median  row, 
but  in  either  case  its  distinctive  peculiarities  are  too  marked  to  suggest 
identity  with  the  other  forms  of  the  genus.  It  probably  belonged  to  a 
young  fish,  else  it  represents  a  species  ^hich  never  attained  the  formi- 
dable size  of  the  fish  which  bore  the  teeth  of  'A.  variabilis. 

Position  and  locality :  From  strata  about  100  feet  above  the  Mahon- 
ing sandstone,  or  lower  part  of  the  Upper  Coal  Measure  series  of  the 
Appalachian  region ;  near  Morgantown,  West  Virginia*  The  above 
strata  have  afforded  Prof.  Stevenson  a  few  very  interesting  iohthyio 
remains,  some  of  which  are  described  in  the  present  report. 

Agassizodus  scitulus,  St.  J.  and  W. 

PI.  6.  Fie.  J6  %  b.  o,  d,  17  %  18  %  b,  o. 

This  form  is  represented  by  very  small  and  minute  teeth  prevalent  in 
strata  of  the  Middle  Coal  Measures,  or  upper  part  of  the  Lower  Goal 
Measures,  of  which  only  a  few  detached  teeth  are  thus  far  known  to  us. 
These  would  indicate  some  variableness  in  shape,  but  no  more  than  is 
consistent  with  their  relative  position  upon  the  jaws,  and  of  which  it  is 
believed  we  have  examples  pertaining  to  the  median  and  lateral  rows. 
The  superficial  characters  presented  by  the  various  forms  at  present 
known  are  illustrated  in  the  figures  in  PI.  6,  aud  need  not  be  detailed 
in  the  text,  further  than  to  remark  their  distinguishing  characters  as 
compared  with  the  previously  noticed  species.  The  teeth  of  the  sup- 
posed median  rows  of  this  form  bear  a  somewhat  close  resemblance  to 
the  unique  Virginia  example  noticed  in  the  foregoing  description,  only 
the  coronal  faces  are  more  strongly  ornamented,  and  the  posterior  face 
more  gibbose  and  abruptly  inbeveled  to  the  basal  line  below.  The 
opposite  face  between  the  prominent  vertical  buttresses  exhibits  traces 
of  what  appear  to  have  been  transverse  striae;  the  latter  feature  is 
indistinctly  shown  in  a  group  of  three  teeth  from  Iowa,  although  it  is 
not  represented  in  the  figure  given  of  the  specimen,  PI.  6,  fig.  17  a. 
The  relative  shallowness  of  the  base  (which  is  made  to  appear  of  greater 
depth  than  is  really  the  case  in  the  figure  just  cited,  as  also  in  fig.  18,) 
in  all  these  examples,  together  with  their  small  size,  distinguish  ttiem 
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from  the  teeth  of  A.  variabiliSj  of  the  Upper  Ooal  Measures.  •  A  tooth 
of  one  of  the  lateral  rows,  probably  anterior  of  the  median  row,  is 
illustrated  PL  6,  fig.  16  a,  b.  c,  d,  showiug  enlarged  views  of  the  vari- 
ous aspects  of  the  tooth,  which  was  also  from  Iowa,  in  a  stratum  a 
little  above  that  whence  the  preceding  specimen  was  obtained.  While 
the  figure  18  a,  b,  c,  PL  6,  shows  a  tooth  obtained  by  Mr.  Fuller 
from  the  shales  overlying  coal  Ko.  5,  near  SpringGeld — a  horizon  proba- 
bly nearly  corresponding  to  the  lower  coal  bed  of  the  Middle  Ooal 
Measures  of  the  Iowa  survey. 

We  also  possess  an  interesting  specimen  preserved  in  a  nodule  from 
Mazon  creek,  which  apparently  shows  the  remains  of  the  entire  cranial 
and  jaw  cartilages  of  a  fish  of  the  present  species,  but  which  is  in  so 
crushed  and  distorted  a  condition  as  to  afford  little  additional  informa- 
tion. From  the  size  of  the  teeth  and  the  traces  of  the  extent  of  the 
jaw,  there  would  appear  to  have  been  comparatively  fewer  rows  than 
obtained  in  the  species  A.  variabilis;  but  further  than  this  the  speci- 
men scarcely  affords  more  than  conjectural  evidence  on  those  more 
important  details  of  the  arrangement  and  character  of  the  teeth  of  the 
opposite  jaws.  The  cartilages  present  the  appearance  of  minutely 
reticulated  sheets,  the  substance  of  the.semiosseous  matter  having  been 
quite  dissolved,  leaving  in  relief  the  mineralized  interstices,  the  aper- 
tures having  the  same  elongated  outline  described  in  connection  with 
the  cartilages  of  A.  variabilis  under  the  preceding  generic  notice. 

Position  and  locality :  Specimens  of  the  teeth  of  the  above  described 
form  are  known  to  occur  in  the  lower  strata  of  the  Middle  Ooal  Meas- 
ures of  southern  central  Iowa,  also  in  nearly  the  same  or  subjacent 
horizons  of  the  Lower  Goal  Measures  of  Illinois,  near  Springfield, 
Bloomington,  and  Mazon  creek,  in  Grundy  county. 

Agassizodus  gobbuoatus  (N.  and  W.,  sp.) 

PL  8,  Fig.  94. 
Orodu*  eorrugatut^  Kkwberbt  And  WOBTmrn,  1870,  SI.  Bep.,  toL  IV,  p.  358,  PI.  m,  Fig.  18, 18a. 

Our  collections  afifonl  a  few  detached  teeth  from  various  localities  and 
horizons,  representative  of  the  species  formerly  described  by  Messra. 
Newbebby  and  Wobthen  under  the  name  Orodus  corrugatus,  a  brief 
notice  of  which  is  here  offered.  The  original  specimen  was  obtained 
from  a  position  referred  to  the  lowest  workable  coal  bed  of  the  Lower 
Ooal  Measures,  near  Alton,  Illinois.  Mr.  FulLeb  obtained  from  the 
shales  of  coal  No.  7,  near  Danville,  a  tooth  of  one  of  the  median  rows 
of  the  same  species,  while  Mr.  Alex.  Buttebs  procured  from  the  roof 
of  coal  No.  5,  near  Oarlinville,  teeth  also  probably  referable  to  the  same 
species.    But  one  of  the  most  interesting  discoveries  in  this  connection 
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is  that  by  Prof.  Mudgb,  of.  a  tooth  represented  PI.  8,  Fig.  24,  from  the 
Upper  Goal  Measures  in  the  vicinity  of  Manhattan,  Kansas.  The  latter 
specimen  pertained  to  one  of  the  median  rows,  and  exhibits  in  the 
details  of  omaimentation  and  general  conformation  precisely  similar 
features  possessed  by  the  original  specimen ;  the  only  dissimilarity  is  in 
the  comparatively  great  elevation  of  the  median  cone.  But  we  would 
hardly  venture  to  place  great  stress  on  this  character  alone — ^indeed,  the 
tooth  from  Danville  presents  an  intermediate  condition  in  this  respect 
Hence,  it  would  seem  highly  probable  that  we  already  possess  authentic 
evidence  of  the  extensive  stratigraphic  range  of  this  species. 


Genus  PEKIPLEOTKODUS,  St.  J.  and  W. 

Teeth  symmetrical.  Base  more  or  less  expanded  laterally,  or  some- 
times very  compressed,  symmetrically  inrolled  [from  within  outward, 
sometimes  embracing,  as  in  the  whorls  of  Hatilnsy  again  but  gently 
arched  vertically,  the  lateral  edges  beveled  and  grooved,  inferior  surface 
excavated.  Grown  consisting  of  a  transverse  series  of  strong  median 
cusps,  flanked  by  at  least  a  pair  of  small  lateral  denticles,  one  on  either 
side,  and  which  regularly  increase  in  size  from  the  outer  to  the  inner 
extremity  or  with  age ;  coronal  cusps  enameled,  smooth  or  vertically 
striated. 

The  marked  resemblance  in  form  of  the  teeth  above  indicated  to  the 
detached  teeth  of  PlectroduSj  Agassiz,  of  the  British  Upper  Ludlow 
"bone-bed,*'  suggested  the  term  by  which  they  are  here  designated. 
But  their  mode  of  implantation  and  apparent  succession  is  quite  differ- 
ent from  that  of  the  Upper  Ludlow  teeth,  the  present  teeth  apparently, 
as  in  the  Cochliodonts,  constituting  a  complete  row,  in  which  only  the 
coronal  portion  exhibits  the  individual  elements  and  which  are  merged 
into  a  common  basal  support.  Taking  the  coronal  region,  a  single  set 
of  the  transverse  cusps,  the  large  median  cone  flanked  on  either  side  by 
a  small  lateral  denticle,  and  we  have  almost  the  counterpart  of  an  indi- 
vidual tooth  of  Cladodus,  But  here  the  intimate  resemblance  ceases ; 
the  ba^al  region  scarcely  presents  the  least  element  in  common  with 
Cladodus^  lacking  the  broad,  posterior  expansion — indeed  the  posterior 
face  of  the  base  more  markedly  suggesting  the  anterior  aspect  of  the 
latter  tooth. 

The  symmetrical  or  exact  vertical  inrollment  of  the  teeth  would 
appear  to  indicate  that  they^  occupied  an  isolated  position,  either  con- 
stituting the  sole  dental  element  of  the  fish  by  which  they  were  pos- 
sessed, or  restricted  to  some  part  of  the  mouth  other  than  the  maxillary 
elements;  or,  if  associated  with  other  and  probably  quite  difierently 


VERTEBRATES.  325 

Bbaped  teetb,  they  may  have  occupied  the  symphysial  position  upon 
the  jaws. 

Rei)resen(ative8  of  the  geuun  have  been  found  only  in  the  Lower 
GarboniferouB  formations,  which  have  aftbrded  the  forms  noticed  in  the 
following  descriptions. 


Pebip'^ectrodus  Wareeni,  St.  J.  and  W. 

'PI.  8,  Fig.  25,  a,  b,  c. 

The  form  here  indicated  is  distinguished  by  its  robust  proportions  and 
relatively  large  size.  The  basal  portion  is  moderately  expanded  later* 
ally,  the  beveled  superior  edge  nearly  equal  to  one-fourth  the  transverse 
diameter  of  the  tooth,  slightly  channeled,  and  rounded  into  the  thick 
inferior  edge,  the  surfaces  roughly  striato-punctate ;  the  lateral  borders 
regularly  and  somewhat  rapidly  converge  from  the  moderately  produced, 
obtusely  rounded  postero-lateral  angles  towards  the  outer  extremity ; 
the  posterior  face  is  relatively  deep,  nearly  plane  vertically,  slightly 
arched  inward  laterally  and  below,  and  defined  from  the  crown  above 
by  a  faint  shoulder,  as  shown  in  fig.  25c ;  the  inferior  surface  presents 
a  deeply  excavated  area,  bordered  laterally  by  the  downward  produced 
walls  of  the  lateral  borders,  which  is,  however,  concealed  in  a  mature 
specimen  by  the  inrolled  anterior  extremity,  as  seen  in  fig.  25c.  A 
mature  specimen  exhibits  at  least  seven  transverse  series  of  coronal 
cusps,  of  which  the  median  one  is  very  strong,  rapidly  tapering  to  the 
acute  apex,  slightly  curved  sigmoidally  with  the  apex  directed  slightly- 
forward,  slightly  compressed  antero-posteriorly,  giving  an  oval  trans- 
verse section,  with  delicate  cutting  edges,  and>  ornamented  in  both 
faces  by  numerous,  delicate  vertical  costae,  much  as  in  Cladodtis  ;  the 
lateral  denticles,  of  which  there  is  one  on  either  side  the  great  cone, 
from  which  latter  they  are  quite  detached,  are  relatively  very  small 
and  similar  in  sha|)e  and  ornamentation  to  the  median  cone  ]  the  several 
sets  of  coronal  cusps  rise  from  transversely  elongated  coronal  bases, 
which  completely  isolate  the  contiguous  sets,  but  which  are  firmly  con- 
nected with  the  basal  portion  without  any  visible  suture  or  other  line 
of  demarcation.  The  specimen  figured  represents  a  large-sized  speci- 
men, which,  but  for  the  abrasion  of  the  anterior  portion  of  the  crown 
by  which  the  cusps  are  more  or  less  worn  down,  is  quite  entire. 

The  collections  afford  above  a  score  of  examples  of  the  above  form, 
including  specimens  in  various  stages  of  growth,  and  some  abnormally 
developed  individuals  worthy  of  particular  notice.  Amongst  the  latter, 
it  is  apparent  that  large  and  mature  teeth  sometimes  produce  extra 
cusps  in  the  newer  or  posterior  portion  of  the  crown ;  or,  perhaps,  by 
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accident  one  set  of  cusps  has  been  displaced  or  crowded  to  one  side, 
thus  destroying  the  perfect  symmetry  observable  in^the  normal  con- 
dition, and  sometimes  two  median  cones  are  placed]^side  by  side  or  in 
alternating  order.  In  certain  examples  of  medium-sized  teeth,  which 
show  only  three  or  four  sets  of  coronal  cusps,  the  antero-inferior  margin 
presents  a  broad,  inbeveled  area,  in  shape  nearly  corresponding  to  tbe 
posterior  face,  and  from  its  smooth  condition  appearing  never  to  have 
been  articulated  or  cemented  to  tbe  teeth  in  advance,  which  must  have 
preceded  these  more  mature  developments.  The  latter  examples  would 
seem  to  indicate  that,  by  accident,  perhaps,  the  dental  plate  sometimes 
presents  two  or  more  segments  quite  perfect  in  themselves,  but  parts 
of  the  complete  series  as  represented  by  sL  perfect  specimen.  Again, 
in  very  young  examples,  showing  three  or  four  sets  of  cusps,  we  find  the 
same  proportions  as  are  maintained  in  the  older  examples.  But  there 
occur  in  the  collections  very  small  specimens,  showing  as  many  as  eight 
set  of  coronal  cusps,  completely  inrolied  or  embracing,  but  with  the 
cusps  and  lateral  basal  borders  so  worn  down  as  to  leave  little  room  to 
doubt  but  that  these  minute  examples  are  but  part  of  the  den  tar  plate 
which  has  become  detached  from  the  newer  or  posterior  portion  of  the 
series.  This  would  indicate  that  a  perfect,  mature  example  may  present 
all  the  way  from  eight  to  twelve,  or  even  more,  sets  of  cusps,  but  those 
of  the  anterior  extremity  being  hidden  from  view  by  the  inrollment  of 
the  older  extremity  of  the  plate. 

The  present  form  is  dedicated  to  the  memory  of  an  esteemed  young 
friend  and  companion.  Master  Warbbn  Spbinoeb. 

Position  and  locality:  Upper  Burlington  limest/One ;  Buffington  creek, 
Burlington  and  Augusta,  Iowa. 


Pbbipleotbodus  oompressus,  St.  J.  and  W. 

PL  8,  Tig.  96  %b,o. 

The  present  form  is  represented  by  a  unique  and  perfect  specimen, 
discovered  by  Mr.  Van  Hobnb.  It  is  characterized  by  the  extreme 
lateral  compression  of  the  base,  the  lateral  walls  of  which  are  but 
slightly  produced  outward  in  their  desceut  and  relatively  shallow, 
defining  the  lateral  boundaries  of  the  correspondingly  narrow,  deeply 
channeled  inferior  surface,  and  but  moderately  arched  antero-posteriorly. 
The  crown  partakes  equally  in  the  lateral  compression  of  the  basal 
region,  the  specimen  showing  four  sets  of  cusps,  of  which  the  two  ante- 
rior ones  are  much  worn  by  attrition;  the  median  cones  are  relatively 
very  large,  the  long  diameter  of  their  elliptical  transverse  section 
extending  in  the  direction  of  growth  or  antero  posteriorly,  instead  of 
transversely  as  in  tbe  preceding  form ;  they  taper  to  the  rounded  apex, 
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M-ith  a  faintly  defined  lateral  cariDa  in  either  face,  but  without  visible 
Btiiatiou  or  other  ornamentation,  the  anterior  and  posterior  faces  sharply 
rounded  ;  at  the  base  in  either  side,  sometimes  nearly  median  but  gen- 
erally slightly  anterior  to  the  median  line,  arise  a  pair  of  tumid,  almost 
rudimentary  lateral  denticles,  which  are  not  nearly  as  distinctly  defined 
from  the  median  cusps  as  in  the  preceding  and  following  forms  herein 
described. 

The  tooth  above  described  differs  so  markedly  from  the  two  other 
species  of  the  genus  at  presept  known,  as  scarcely  to  need  further  com- 
parison ;  while,  in  its  general  features,  it  presents  unmistakable  generic 
affinities  with  those  more  typical  forms. 

Position  and  locality:  Upper  beds  of  the  St  Louis  limestone  ^  Alton, 
Illinois. 


Pbbiplbctbodus  bxpansus,  St.  J.  and  W. 

Fl.  8,  Fig.  27.%b,o. 

The  single  example  of  the  present  form  which  has  come  to  our  notice, 
is  distinguished  by  the  great  lateral  expansion  of  the  base,  the  gently 
beveled  upper  edges  being  grooved  in  a  manner  similar  to  that  observed 
in  P.  Warrenij  moderately  arched  anteroposteriorly,  the  anterior  extrem- 
ity obtusely  pointed,  the  posterior  face  of  moderate  depth,  interrupted 
by  a  shallow  median  sinus  defined  on  either  side  by  tumid  protuberances 
which  converge  into  the  acute  postero-lateral  angles^  the  inferior  sur- 
face is  somewhat  deeply  excavated,  the  concavity  being  transverse,  the 
lateral  walls  not  so  conspicuous  as  in  P.  Warreni.  The  coronal  region 
preserves  three  set  of  cusps,  the  anterior  ones  nearly  obsolete  from  wear, 
and  which  are  characterized  by  the  stout  median  cone,  which  is  nearly 
circular  in  transverse  section  or  but  slightly  compressed  antero-poste- 
riorly,  with  extremely  delicate  lateral  edges,  and  ornamented  with 
numerous  delicate,  sharp,  widely  spaced  vertical  costaB;  the  lateral 
cones,  which  are  separated  from  the  base  of  the  principal  cusp  by  only 
slight  intervening  space,  are  exceedingly  minute,  rapidly  tapering  and 
recurved,  and  ornamented  similarly  to  the  median  cone. 

The  unique  example  shows  the  two  posterior  set  of  coronal  cusps  in* 
perfect  state  of  preservation  as  to  abrasion,  but  the  median  cones  are 
broken  off  so  that  their  entire  length  and  shape  is  not  shown.  The  form 
bears  closest  resemblance  to  P.  Warreni^  described  from  the  Upper 
Burlington  formation,  from  which,  however,  its  extreme  lateral  expan- 
sion and  relatively  shallow  base  readily  distinguishes  it 

Position  and  locality :    Lower  fish- bed  of  the  Chester  formation  ; 
Chester,  Illinois. 
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Genus  STEMMATODUS,  St.  J.  and  W. 

AmoDgst  the  collections  from  the  Upper  Barlington  limestone,  oar 
attention  was  first  drawn  to  a  group  of  teeth,  qaite  numerously  repre- 
sented, but  of  so  anamolous  and  iivithal  variable  character  as  seem- 
ingly to  indicate  representatives  of  several  distinct  though  closely  allied 
generic  groups.  Subsequently,  however,  we  have  had  opportunity  to 
examine  a  fine  lot  of  these  remains  in  the  collection  of  Mr.  Spbingeb, 
from  a  single  locality,  but  all  as  detached  or  isolated  teeth,  which  has 
resulted  in  the  conviction  that  they  all  probably  belong  to  a  single 
genus,  and  of  which  there  would  appear  to  be  several  kinds,  varietal  or 
specific.  As  to  the  character  of  these  latter  forms,  whether  they  merely 
represent  the  variableness  of  the  dental  elements  according  to  the  rela- 
tive position  of  the  teeth,  or  really  indicate  specific  distinctions,  may 
remain  an  open  question  so  long  as  our  material  consists  of  these  isola- 
ted elements  of  the  dental  armature. 

These  teeth  may  be  arranged  under  at  least  two  typical  subgroups, 
which,  taken  by  themselves  separately,  would  appear  to  offer  distinc- 
tive features  sufficient  to  suggest  their  possible  generic  distinctness ; 
but,  as  we  shall  attempt  to  show,  these  subgroups  seem  to  be  connected 
by  a  most  varied  and  almost  complete  gradation,  as  shown  by  a  large 
suite  of  specimens  exhibiting  the  intermediate  stages  almost  uninter- 
ruptedly. The  first  of  these  subgroups  above  alluded  to  may  be  repre- 
sented by  teeth  possessing  the  following  general  features :  Teeth,  as 
seen  from  above  or  below,  triangular  in  outline,  the  anterior  extremity 
forming  the  more  or  less  acute,  rounded  angle,  one  or  other  of  the  late- 
ral margins  exceeding  in  length  the  opposite  side,  therefore  conclu- 
sively showing  that  there  were  rights  and  lefts,  whether  associated  in 
pairs  or  greater  numbers.  The  basal  portion  is  but  slightly  produced 
beyond  the  coronal  region  anteriorly  and  laterally,  is  generally  rounded, 
possibly  by  abrasion,  into  the  inferior  surface,  which  latter  presents  a 
slightly  arched  outline  between  the  front  and  posterior  extremities, 
plane  or  slightly  concave  laterally.  The  crown  consists  of  three  or 
more  longitudinal  rows  of  stout,  depressed  denticles,  which  originate 
near  the  anterior  extremity,  gradually  diverging  and  increasing  in  size 
posteriorly,  the  individual  cusps  of  the  various  rows  alternating,  their 
apices  directed  backward,  and  in  worn  specimens,  especially  towards 
the  front,  scarcely  individualized  on  account  of  the  attrition  to  which  they 
have  been  subjected  while  in  use ;  the  perfect  cusp  is  more  or  less  com- 
pressed antero-posteriorly,  with  more  or  less  well-defined  lateral  angles  or 
cutting  edges,  and  striated  as  in  Cladodtis  ;  the  posterior  ones  are  much 
produced  backward,  projecting  far  beyond  the  posterior  basal  border. 
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from  which  the  crown  is  defined  by  the  more  or  less  distinct  termina- 
tion of  the  enamel  layer.    See  PI.  8,  fig.  30. 

The  second  subgroap  alluded  to  above,  is  represented  by  compara- 
tively simple  teeth,  in  ^hich  the  basal  region  is  mach  narrower,  though 
probably  presenting  much  the  same  contour  as  in  the  precediug  teeth, 
but  generally  being  worn  to  a  rounded  ridge  below,  gently  arched 
between  the  extremities,  and  surmounted  by  a  single  row  of  coronal 
cusps,  which  in  shape  and  succession  are  much  like  one  of  the  single 
rows  in  the  teeth  above  noticed.    See  PI.  8,  fig.  37. 

The  intermediate  forms,  or  those  connecting  the  extremes  above 
described,  are  represented  by  (1)  teeth  possessing  basal  features  gene- 
rally preserved  in  the  condition  last  noticed  above,  but  which  when  per- 
fect show  a  more  or  less  deeply  excavated  inferior  surface,  bounded  by 
the  walls  of  the  lateral  margin,  and  terminated  anteriorly  in  a  down- 
ward produced  process,  the  crown  occupied  by  two  rows  of  teeth,  the 
cusps  depressed  and  irregularly  alternating.  See  PL  8,  fig.  32.  (2.) 
Teeth,  represented  in  fig.  33,  PI.  8,  in  which  the  two  rows  of  cusps  are 
less  individualized,  seemiag  to  originate  in  a  single  row  towards  the 
extreme  front,  though  probably  the  two  rows  becoming  merged  in  widely 
spaced  irregular  alternating  order,  such  as  is  maintained  throughout 
the  crown  in  (3)  the  variety  represented  in  fig.  35,  Pi.  8.  The  latter 
teeth  are  also  apparently  in  pairs,  but  those  represented  in  figs.  32,  33, 
appear  to  be  symmetrical  and  therefore  may  have  occupied  a  median 
position. 

As  to  the  nature  of  these  little  dental  bodies,  whether  they  pertained 
to  the  jaws  or  other  part  of  the  mouth,  it  may  not  be  possible  conclu- 
sively to  decide.  They  may  have  occupied  the  tongue  or  back  part  of 
the  roof  of  the  mouth,  a  supposition  suggested  at  least  by  their  resem- 
blance to  the  dental  plates  of  some  of  the  Devonian  ganoids,  e.*^., 
Bipterus  ;  while,  on  the  other  hand,  they  are  not  so  strikingly  unlike 
the  dental  armature  occurriug  on  the  jaws  of  Ceratodus.  But  the  latter 
suppositions,  again,  seem  less  probable  on  account  of  the  occurrence 
amongst  these  remains  of  apparently  symmetrical  teeth,  so  that,  were 
they  referable  to  the  maxillary  elements,  they  must  have  occupied 
the  extreme  anterior  portion  of  the  jaws,  and  hence  indicating  a  fish 
whose  jaw  extremities  were  not  edeutalous.  In  the  former  position, 
they  may  have  occurred  in  pairs  or  threes,  &s  also  in  case  they  belonged 
to  the  anterior  or  symphysial  region  of  the  jaws. 

The  several  more  or  less  distinct  forms  thus  far  observed  are  further 
noticed  below,  where  the  several  varieties  are  designated  by  a  provi- 
sional term,  in  the  absence  of  data  showing  their  true  character  and 
relationship. 

—43 
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Stemmatodus  gheibifobmis. 

PL  8,  Fig.  30  %b,o. 

Under  this  term  is  included  the  form  represented  in  the  above  referred 
to  illustrations,  teeth  which  exhibit  the  extreme  development  of  coronal 
cusps,  of  which  there  are  from  three  to  four  rows — the  outline,  as  pre- 
viously stated,  being  triangular,  with  one  or  other  of  the  lateral  margins 
considerably  more  extended  than  the  opposite  side,  thus  producing  an 
nnsymmetrical  figure  suggestive  of  the  lateral  position  of  the  tooth  or 
its  association  with  one  or  more  companion  teeth.  The  basal  portion 
has  already  been  described^  it  deserves  mention,  however,  that  this 
portion  of  the  tooth,  as  shown  in  the  several  specimens,  is  more  or  less 
modified  by  accidental  causes,  so  that  none  of  the  specimens  may 
exhibit  a  perfect  individual  in  this  respect.  But  in  the  coronal  region, 
save  what  is  due  to  attrition  while  the  teeth  were  in  use,  there  is  quite 
persistent  uniformity  in  the  number  and  disposition  of  the  cusps  and 
rows.  A  specimen  of  medium  size,  as  that  figured,  shows  seven  cusps 
in  the  longer  marginal  row,  five  in  the  shorter  or  opposite  row,  and  six 
in  the  median  row.  In  all  these  specimens  the  first  three  or  four  cusps 
of  each  respective  row  in  the  anterior  portion  of  the  crown,  seemingly 
present  a  disproportionately  small  size  as  compared  with  those  in  the 
posterior  portions  of  the  tooth  ]  but  this  may  be  attributable,  in  part  at 
least,  to  abrasion  by  which  the  anterior  cusps  have  been  reduced  in 
size,  appearing  as  mere  tuberculose  prominences.  In  the  larger  and 
more  perfect  posterior  cusps,  the  form  is  moderately  compressed  autero- 
posteriorly,  rapidly  tapering  to  the  acutely  rounded  apex,  the  lateral 
angles  sharp,  and  both  faces  marked  with  numerous,  sharp  vertical 
cost^,  those  in  the  posterior  face  being  relatively  finer.  In  the  majority 
of  specimens,  perhaps,  not  a  vestige  of  the  coronal  ornamentation 
remains,  and  in  some  examples  the  cusps  are  so  worn  down  throughout 
as  to  give  to  the  crown  a  striking  resemblance  to  the  teeth  of  CtenodtiSj 
which  they  also  recall  in  shape.  The  specimen  shown  in  fig.  29,  PI.  8, 
is  probably  a  very  eccentrically  developed  tooth  referable  to  the  present 
form. 

Stemmatodus  bipueoatus. 

PI.  8,  Fig.  31  a,b,o. 

The  singular  form  here  indicated  is  represented  by  a  unique  speci- 
men. In  shape  it  is  like  that  above  described,  possessing  three  rows  of 
coronal  cusps  in  the  anterior  half,  but  the  median  row  suddenly  term!- 
nntes  with  the  fifth  cusp,  the  two  lateral  rows  being  continued  poste- 
riorly  in  independent  rami,  bearing  respectively  eight  and  nine  cusps. 
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lehich  latter,  thoagh  forming  but  a  single  row,  are  somewhat  irregular 
in  their  disposition  or  alternating  from  side  to  side,  instead  of  forming 
a  direct  line.  Taking  into  view  the  posterior  rami  of  this  tooth,  there 
is  no  perceptible  distinction  between  them  and  some  of  the  irregularly 
single-crested  teeth  noticed  further  on.  The  crown  is  worn,  and  although 
the  shape  of  the  cusps  is  well  preserved,  there  remains  no  trace  of  the 
vertical  costaB  or  other  ornamentation. 


Stemmatodus  biobistatus. 

PL  8,  Fig.  3t,  33,  35. 

Of  the  present  form  the  collections  contain  several  specimens,  that 
illustrated  in  fig.  32  being  a  very  small  individual  but  in  a  more  perfect 
state  of  preservation  than  its  associates,  which  latter  are  much  worn, 
the  basal  region  rarely  indicating  its  true  contour.  In  the  perfect  con- 
dition, the  teeth  present  a  postero-anterior  elongated  outline,  the  base 
slightly  expanded  laterally  beyond  the  limits  of  the  crown,  and  pro- 
duced downward  forming  the  rather  strong  lateral  walls  of  the  excava- 
ted inferior  surface,  the  anterior  extremity  considerably  produced  down- 
ward in  a  laterally  compressed  wedge-shaped  process,  between  which 
and  the  tumid  posterior  extremity  the  outline  is  moderately  arched 
upward  and  rounded  into  the  posterior  coronal  face ;  a  faint  median 
ridge  extends  from  the  anterior  process  into  the  inferior  basal  area, 
which  is  also  irregularly  pitted.  The  coronal  region  is  occupied  by  two 
slightly  siuuose  rows  of  cusps,  of  which  latter  there  are  respectively 
seven  and  eight  in  one  or  other  row,  depressed  and  quite  regularly  suc- 
ceeding and  increasing  in  size  from  front  to  rear,  but  without  visible 
ornamentation;  the  rows  are  separated  by  a  deep,  angular  median 
groove,  and  seem  to  originate  in  a  single  primary  cusp  at  the  anterior 
extremity,  the  cusps  of  the  respective  rows  are  arranged  in  an  irregular 
alternating  order. 

A  variety  apparently  of  the  same  form  is  represented  in  fig.  33,  Pi.  8, 
in  which  the  principal  dental  plate,  though  much  worn,  exhibits  quite 
the  same  characters,  the  only  observable  difference  consisting  in  the  less 
distinct  individualization  of  the  rows  of  cusps,  which  are  more  crowded, 
and  towards  the  posterior  extremity  an  extra  denticle  is  developed  in 
one  side,  which  was  probably  succeeded  by  others — the  extreme  posterior 
portion  of  the  tooth  being  broken  off,  so  as  not  to  show  a  third  row  of  den- 
ticles if  such  existed.  But  the  most  remarkable  feature  of  the  specimen 
is  the  possession  or  association  with  a  pair  of  very  small,  similarly 
shaped  dental  plates,  one  on  either  side  of  the  extreme  anterior  extrem- 
ity, between  which  accessory  teeth  the  principal  plate  seems  to  have 
been  wedged  from  below,  but  with  which  they  are  apparently  firmly 
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welded.  The  relative  position  of  these  accessory  teeth  is  shown  in  the 
figures.  In  shape  they  are  not  unlike  worn  examples  of  the  large  tooth 
to  which  they  are  attached,  and  though  firmly  cemented  where  they 
impinge  upon  the  ceatral  tooth,  their  basal  outline  is  perfectly  pre- 
served by  the  presence  of  the  deep  groove  shown  in  the  side  view  of  the 
specimen ;  they  are  much  worn,  and  the  character  of  the  coronal  region 
is  consequently  indistinctly  shown  ;  there  would  appear  to  be  but  a 
single  row  of  cusps,  such  as  obtains  in  the  variety  illustrated  in  fig.  37, 
PI.  8,  an  extremely  abraded  individual  of  which  these  accessory  teeth 
strongly  resemble.  At  all  events,  we  evidently  here  possess  an  inti- 
mation of  the  relative  position  of  three  individual  dental  plates,  since 
it  is  difficult  to  conceive  accident  could  have  any  share  in  their  so  syoi- 
metrical  disposition ',  and,  further,  it  seems  very  probable  that  the  inti- 
mate relation  of  two  quite  distinct  varieties  is  hinted  at  at  least. 

One  of  the  most  common  varieties  contained  in  the  collections  is  that 
represented  in  fig.  35,  PL  8,  a  form  which  it  is  not  always  easy  to  dis- 
tinguish from  the  middle  tooth  of  fig.  33.  These  teeth,  however, 
always  appear  to  be  rights  and  lefts,  as  shown  by  the  curvature  in  their 
outline  viewed  from  above.  The  basal  region  does  not  differ  from  that 
of  the  tooth  alluded  to,  but  the  crown  presents  a  double  row  of  alterna- 
ting cusps,  buc  which  are  so  intimately  associated  as  scarcely  to  indicate 
their  real  character,  and  which  in  the  anterior  portion  of  the  crown 
become  still  less  distinct  and  finally  merge  into  a  single  row  towards 
the  extreme  front.  The  unsymmetrical  form  of  these  teeth  readily  sug- 
gests their  identity  with  the  accessory  teeth  in  the  specimen  above 
referred  to.    The  latter  form  is  quite  variable  in  the  minor  details  of 

size  and  the  number  of  cusps  along  the  crown,  but  not  to  the  same 
extent  as  occurs  in  the  form  representing  the  median  tooth,  fig.  33, 

isolated  examples  of  which,  or  those  in  which  the  accessory  teeth  have 
become  detached,  show  the  cusps  originating  anteriorly  in  a  single  row, 
diverging  into  two  rows  in  the  middle,  and  towards  the  posterior  extrem- 
ity presenting  three  such  rows  of  cusps 


Stemmatodus  simplex. 

a 

PI.  8,  Fig.  36,37. 

Teeth  represented  by  four  examples,  showing  similar  outline  to  the 
varieties  last  noticed  above,  apparently  symmetrical,  and  in  which  the 
cusps  are  arranged  quite  regularly  in  a  single  row.  The  tooth  fig.  36, 
which  preserves  the  enamel,  shows  no  trace  of  strise,  from  which  it  is 
inferred  the  cusps  were  smooth.  The  specimen  just  referred  to  exhibits 
the  anomalous  feature  of  the  budding  of  an  accessory  arm  bearing  three 
cusps,  from  one  of  the  lateral  surfaces  about  midway  between  the 
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extremities.  This  accessory  branch  is  unmistakably  firmly  attached  to 
the  parent  body,  there  being  not  the  faintest  trace  of  suture  or  other 
indication  of  its  independent  origin.  The  specimen  is  unique  in  this 
respect,  though  recalling  the  appearance  of  the  tooth  shown  in  fig.  33^ 
but  no  similar  detached  teeth  have  as  yet  been  found — the  oblique 
direction  of  the  cusps  of  the  accessory  branch,  which  appear  nearly  at 
right  angles  to  the  direction  of  those  in  the  principal  plate,  would  at 
once  attract  the  attention  in  case  they  are  hereafter  discovered. 

A  specimen  of  the  form  under  consideration,  in  which  a  portion  of 
one  of  the  lateral  faces  has  been  broken  away,  reveals  something  of  the 
Internal  structure,  or  sufficient  to  show  that  in  the  dentine  portion  of 
the  tooth  the  individuality  of  the  cusps  is  maintained  nearly  to  the 
inferior  plane  of  the  base,  presenting  a  segmented  condition,  which  is 
quite  concealed  by  the  external  coating  of  enamel  in  the  crown  and  the 
density  acquired  by  the  exposed  portion  of  the  base.  Were  these  den- 
tal plates  always  found  in  the  symmetrical  condition  of  the  specimen, 
Fig.  37,  the  question  might  arise  whether  they  are  referable  to  the  den- 
tal apparatus  of  the  fish,  but  pertain  to  the  dorsal  defense  and  akin  to 
the  segmented  defensive  spine  originally  described  by  Dr.  Leidy  under 
the  generic  name  EdestuSy  which  they  also  somewhat  intimately  resemble 
in  general  shape. 


Stemmatodus  symmetricus. 

PI.  8,  Fig.  88. 

A  form,  of  which  we  have  seen  very  few  examples,  represented  by 
very  small  teeth,  having  the  lateral  diameter  equal  to  or  exceeding  that 
from  front  to  rear,  and  nearly  symmetrical  in  shape.  The  basal  region 
is  considerably  produced  laterally,  beveled  above  to  the  lateral  edges, 
which  are  sharply  rounded  and  rapidly  converge  towards  the  anterior 
extremity  from  about  the  middle,  whence  posteriorly  they  are  nearly 
parallel  or  but  slightly  diverge;  in  front  the  superior  borders  are  marked 
by  a  pair  of  lateral  and  median  folds,  the  inferior  surface  presenting  an 
elliptical  outline,  moderately  excavated  and  defined  by  the  strong, 
obtuse  anterior  and  posterior  border,  sometimes  arched  downward  lat- 
erally, as  shown  in  the  specimen  figured.  The  coronal  region  presents 
two  rows  of  cusps,  which  gradually  diverge  posteriorly,  the  cusps  in  the 
respective  rows  irregularly  alternating,  and  regularly  or  irregularly 
increasing  in  size  posteriorly — the  specimen  figured  shows  five  and  six 
in  each  respective  row,  depressed,  the  posterior  ones  strongly  produced 
beyond  the  basal  line ;  the  cusps  are  moderately  compressed  antero- 
posteriorly,  sublenticular  in  transverse  section,  with  sharp  lateral  angles, 
which  rapidly  converge  towards  the  sharply  rounded  apex,  the  anterior 
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face  occupied  by  relatively  strong,  bharp  vertical  costae,  which  in  the 
opposite  face  are  much  less  strongly  marked. 

The  very  few  si^ecimeus  of  the  present  form  indicate  considerable 
individual  variableness,  and  which,  it  is  interesting  to  note,  is  precisely 
of  the  nature  observed  in  other  forms  of  the  group,  as  in  that  cited  in 
connection  with  8.  cheiriformis^  wherein  in  one  or  other,  or  both,  of  the 
rows  the  cusps  present  the  appearance  of  arrested  growth  near  the  mid- 
dle of  the  tooth,  thence  continued  by  disproportionately  large  cusps. 
So  far  as  refers  to  the  coronal  elements  there  is  much  similarity  to  the 
form  described  above  under  the  name  8.  bicristatusj  though  the  rows 
diverge  more  rapidly  posteriorly,  in  which  respect  they  recall  a  pair  of 
the  rows  in  the  form  8,  cheiriformiSy  as  also  in  the  shape  of  the  cusps, 
the  costation  of  which,  however,  is  stronger. 

Position  and  localitiea :  All  the  above  described  forms  occur  in  the 
fish-bed  of  the  Upper  Burlington  limestone,  intermingled  with  the 
various  other  remains  of  fishes  peculiar  to  this  horizon ;  Buflington 
creek,  Burlington  and  Augusta,  Iowa,  the  former  locality  affording  the 
majority  of  the  specimens,  and  all  those,  with  a  single  exception, 
employed  in  the  illustrations. 

The  Keokuk  limestone  has  afforded  a  few  examples  of  the  present 
group  of  teeth,  but  the  specimens,  unfortunately,  are  in  so  imperfect 
a  state  of  preservation  as  scarcely  to  permit  of  satisfactory  compari- 
son with  the  Upper  Burlington  forms.  There  occur  amongst  these 
specimens  apparently  the  same  varieties  as  noticed  in  the  preced- 
ing descriptions,  though  the  teeth  resembling  8-  cheiriformis  are  most 
common.  But  the  Keokuk  specimens  of  the  latter  type  seem  to  have 
the  cusps  more  erect  and  arranged  in  three  or  four  rows,  and  the  basal 
region  would  appear  to  be  shallower.  It  is,  therefore,  very  probable 
that  a  suit  of  well-preserved  specimens  of  these  teeth  would  show  dis- 
tinctions of  specific  value.  The  cheiriform  examples  are  labeled  8. 
Keokuk.  All  the  Keokuk  specimens  are  from  the  vicinity  of  Warsaw, 
Illinois,  Keokuk  and  Bentonsport,  Iowa. 

Stbmmatodus  compactus,  St.  J.  and  W. 

PI.  8.  Fig.38,a,b,o. 

Tooth  very  small,  robust,  long-elliptical  in  outline  viewed  from  above. 
Base  deep,  lateral  walls  slightly  converging  in  their  descent,  laterally 
compressed  in  front  and  produced  downward  into  a  process,  posterior 
extremity  rounded,  inferior  surface  moderately  excavated  and  forming 
less  than  half  the  antero-posterior  diameter  of  the  entire  tooth.  Coro- 
nal region  moderately  produced  laterally,  though  the  longer  axis  extends 
autero-posteriorly,  and  occupied  by  a  single  median  row  of  depressed 
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cusps,  which  regularly  increase  in  size  posteriorly  and  as  regular  in  the 
order  of  their  succession,  the  posterior  one  produced  nearly  its  entire 
length  beyond  the  basal  border ;  the  crown  is  enveloped  in  a  polished 
layer  of  enamel,  the  cusps  are  apparently  destitute  of  ornamentation. 

A  solitary  specimen  is  all  we  possess  from  which  to  recognize  the 
above  described  form,  but  which  is  amply  suflBcient  to  show  its  distin- 
guishing features  in  comparison  with  the  previously  noticed  forms  from 
the  Upper  Burlington  formation.  Of  the  latter,  that  described  under 
term  S.  simplex  most  intimately  approaches  the  form  here  indicated. 
But  the  present  tooth  is  distinguished  by  its  more  compact,  robust  build, 
and  especially  by  the  more  produced  lateral  borders  of  the  crown,  and 
proportionately  deeper  base. 

FosiHon  and  locality :  Lower  fish-bed  of  the  Chester  formation ;  Ches- 
ter, Illinois. 


Genus  LEIODUS,  St.  J.  and  W. 

Teeth  of  medium  and  small  size,  in  general  form  like  OrodtLS,  Crown 
more  or  less  arched  laterally  and  vertically,  basal  margins  constricted 
and  sharply  defined  from  the  base,  culminating  in  a  more  or  less  pro- 
duced apex  with  obscurely  defined  lateral  crests,  convex  in  either  face, 
the  anterior  face  generally  produced  or  buttressed  beneath  the  median 
cone,  and  both  faces  occupied  by  comparatively  faint,  simple  vertical 
sulci,  which  sometimes  extend  to  the  crest,  producing  obscure  secondary 
prominences  ]  surfaces  generally  smooth,  iK)li8hed,  punctate,  and  some- 
times, especially  in  immature  teeth,  verrucose  or  reticulately  roughened 
in  the  basal  margins.  Base,  as  in  Orodus^  relatively  deep,  gently  con 
vex  behind,  concave  in  front,  with  a  more  or  less  prominent  shoulder 
above  parallel  with  the  inferior  coronal  margin,  below  obliquely  beveled 
to  the  inferior  edge. 

The  teeth  here  referred  to  are  closely  allied  to  Orodvs^  from  which  they 
are  mainly  distinguished  by  the  comparative  smoothness  of  the  coronal 
surfaces,  which  are  simply  and  generally  obscurely  lobed,  or  quite  plain, 
instead  of  being  corrugated.  And  the  apparent  diversity  in  the  form 
of  the  teeth  from  difierent  parts  of  the  jaws,  indicates  a  much  more 
varied  dentition  than  obtains  in  Orodtis^  in  this  particular  approaching 
the  modern  Cestracion,  The  following  are  the  sole  species  as  yet  indi- 
cated. 
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Letodus  calcaratus,  St.  J.  and  W. 

PI.  Vn,  Fig.  11-18. 

Teeth  variable  ia  size  and  form,  and  separable  into  three  or  four 
varieties,  which,  however,  are  not  i)ersi8tent,  blending  into  each  other 
by  almost  imperceptible  gradations,  but  which  may  be  distinguished 
under  three  heads,  (posterior,  median  and  anterior  teetli,)  according  to  ' 
their  supposed  position  upon  the  jaws.    Of  these  the  median  teeth  are 
the  largest,  presenting  a  massive  build  and  a  somewhat  strongly  arched 
outline;  base  as  long,  and  more  or  less  oblique  to,  the  crown,  deep, 
thick,  angular  in  outline,  deeply  channeled  on  one  side,  with  a  more  or 
less  angular  convexity  occupying  the  opposite  side,  both  sides  coarsely 
roughened    and    vermicularly  pitted,    inferior   surface   smooth,    and 
obliquely  beveled  to  an  edge  along  the  inner  margin  ;  crown  generally 
strongly  arched  vertically,  sharply  constricted  basally,  rising  into  a 
more  or  less  tumid,  eccentric  prominence,  which  is  more  or  less  pro- 
duced inferiorly  in  the  outer  margin,  surmounted  by  a  slightly  recurved 
acute  apex;  lateral  wings  gradually  narrowed  towards  tbe  extremi- 
ties, which  are  obliquely  truncated  or  rounded,  and  usually  slightly 
curved  forward,  more  or  less  undulated  along  the  margins,  with  an 
obscurely  defined  median  crest,  surfaces  nearly  equally  and  regularly 
convex  vertically,  obscurely  and  irregularly  lobed,  with  one  to  three  or 
four  narrow  vertical  sulci  in  one  or  other  extremity,  giving  rise  to  an 
annulated  appearance  and  faint  secondary  cones  in  the  crest;  basal 
margins  marked  by  more  or  less  numerous,  faint  rugae — otherwise  the 
coronal  surfaces  are  smooth  and  finely  punctate.    From  individuals 
possessing  the  above  characteristics  there  seems  to  be  a  gradation  into 
smaller  forms,  some  of  which  are  of  minute  size,  and  which  are  readily 
recognizable  by  the  extremely  produced,  slender,  eccentric  cone,  which 
latter  is  also  more  or  less  deflected  laterally,  as  well  as  recurved,  more 
strongly  produced  ba«ally  in  front,  and  seldom,  if  ever,  lobed,  though  in 
in  the  larger  individuals  the  lateral  extremities  are  faintly  undulated  ver- 
tically, in  the  smaller  ones  laterally  abbreviated,  and  the  apex  less  eccen- 
trically produced ;  in  other  respects  presenting  a  communit}^  of  characters 
which  intimately  connect  them  with  the  larger  teeth.    A  third  form, 
which  may  have  formed  the  posterior  rows,  is  represented  by  individuals 
differing  in  no  respect  from  the  median  teeth,  except  in  the  truncated 
or  obtuse  cone  and  depressed  lateral  wings.    A  fourth  and  sparsely 
represented  variety  is  distinguished  by  the  rather  elevated,  sharp- 
pointed,  an tero- posteriorly  compressed  crown.    Coronal  surfaces  envel- 
oped in  a  thin,  polished  enamel-like  layer,  and  very  faintly  verrucose; 
in  worn  surfaces  the  punctate  structure  is  much  more  distinct,  and  in 
immature  teeth  the  crown  presents  an  elegant  verrucose  or  roughened 


VERTEBRATES.  337 

appearance.  In  transverse  diameter  the  teeth  range  from  less  than  .15 
to  1.05  inch. 

The  varied  dentition  indicated  by  these  teeth  renders  this  one  of  the 
most  interesting  of  the  numerons  Orodont  species  occurring  in  our 
Carboniferous  rocks.  In  the  mature  or  larger  teeth,  the  coronal  lobes 
approach  more  nearly  the  condition  ascribed  to  Orodus,  while  in  the 
small  teeth,  with  the  exception  of  the  acutely  produced  median  cone, 
the  superficial  characters  even  more  resemble  certain  forms  of  HeloduSj 
or  the  small  teeth  of  certain  Psephodi.  In  their  diversity  they  recall 
the  dentition  of  Oestradon — the  small,  acutely  conical  teeth  correspond- 
ing to  the  prehensile  teeth  in  the  anterior  part  of  the  mouth,  while  the 
posterior  teeth  become  less  and  less  prominent  and  acutely  apiculate, 
until  reaching  the  low,  obtusely  conical  or  depressed  teeth  which  com- 
posed the  rows  in  the  posterior  portion  of  the  jaws. 

The  collections  from  the  Keokuk  limestone  also  afford  a  few  examples 
of  teeth,  which  are  indistinguishable  from  the  Burlington  specimens, 
except  that  th(^  are  apparently  more  coarsely  punctate.  Our  series  of 
these  specimens  is  so  small,  however,  as  not  to  exhibit  their  distinguish- 
ing characteristics,  if  such  they  possess,  by  which  they  may  be  recog- 
nized from  the  form  described  above,  though  they  may  be  indicated 
provisionally  by  the  name  L.  grossipunotatvs.  The  latter  specimens 
occur  in  the  !^eokuk  Ash-bed  horizon  at  Keokuk,  Iowa,  and  Warsaw, 
Illinois. 

Position  cmd  locality :  !I^ot  uncommon  in  the  fish-bed  of  the  Upper 
Burlington  limestone;  Louisa  and  DesMoines  counties,  Iowa;  Hender- 
son and  Warren  counties,  Illinois. 


Genus  DESMIODUS,  St.  J.  and  W. 

Teeth  occurring  in  series  or  rows  extending  from  the  inner  to  the 
outer  border  of  the  jaws.  Individually  the  teeth  are  of  small  size, 
robust.  Grown  laterally  elongated,  more  or  less  strongly  arched  verti- 
cally, culminating  in  a  strong,  subconical,  median  prominence,  which  is 
strongly  buttressed  in  the  outer  or  concave  face  by  an  angular  vertical 
ridge,  laterally  flanked  by  the  obtusely  angular  crests,  which  are  more 
or  less  strongly  denticulated,  inner  face  more  or  less  regularly  arched 
in  both  directions,  anterior  face  gently  concave  or  plane  vertically,  more 
or  less  strongly  produced  along  the  basal  line  in  the  median  region, 
extremities  rounded,  basal  borders  inbeveled  and  occupied  by  a  simple, 
wide  coronal  fold,  which  slightly  overlaps  the  produced  borders  of  the 
superior  coronal  region ;  surface  polished,  smooth  or  delicately  marked 
along  the  crest  by  sharp  threadlike  costsB,  and  in  the  edge  of  the  coro- 


338  PALEONTOLOGY  OF  ILLESTOIS. 

nal  fold  exceedingly  delicate  striae.  Base  narrower  and  thinner  thaa 
the  crown,  relatively  deep,  and  produced  posteriorly  slightly  oblique  to 
the  vertical  plane  of  the  crown,  rectangular  in  outline,  posterior  face 
slightly  convex,  anterior  face  of  less  depth,  moderately  excavated,  with 
a  narrow  shoulder  parallel  with  and  just  beneath  the  coronal  border, 
which  is  produced  into  a  more  or  less  conspicuous  basal  protuberance 
corresponding  to  the  median  angulation  in  base  of  the  coronal  region, 
inferior  surface  well-defined,  very  obliquely  beveled  to  the  posterior 
edge  5  basal  surfaces  more  or  less  coarsely  roughened  or  pitted. 

Many  specimens  present  the  teeth  in  serial  order,  in  which  condition 
they  are  sometimes  soldered  at  the  impingement  of  their  bases  into  a 
common  basal  support,  the  inrollment  of  which  strikingly  recalls  the 
form  of  the  large  triturating  plates  of  Fsephodus;  again,  in  other  series, 
each  tooth  is  distinctly  separated  by  suture  from  the  contiguous  teeth, 
and  in  isolated  specimens  the  basal  portion  is  entire,  proving  that  all 
the  teeth  were  not  intimately  associated  by  the  co-ossification  of  their 
bases. 

From  the  general  figure  of  these  series  of  teeth,  it  is  diflScuIt  to  avoid 
the  use  of  the  same  descriptive  phraseology  employed  in  defining  the 
outline  and  contour  of  the  large  iurolled  crushing  teeth  of  the  CochliO' 
donts.  Whether  the  small  apical  or  terminal  teeth  are  defaced  by  the 
effects  of  attrition  while  in  use,  or  that  they  have  suffered  abrasion 
subsequent  to  their  removal  from  the  jaws,  it  is  diflScult  to  determine. 
In  the  latter  case  these  terminal  teeth  might  appear  to  be  the  immature 
inner  teeth  of  the  series;  but  we  cannot  overlook  the  fact  that  in  most 
of  the  Cochliodonts  the  apical  extremity  of  the  inroUed  teeth  was  buried 
in  the  integument  of  the  jaw  upon  which  they  rested,  and  whether  or 
no  they  were  so  buried,  they  always  present  the  imperfectly  preserved 
or  abraded  condition  which  is  noticeable  in  connection  with  the  lesser 
teeth  of  the  series  of  the  present  forms.  Further,  in  all  individuals  of 
Cochliodonts  the  coronal  surface  bordering  the  inner  margin  of  the  teeth 
is  usually  without  blemish,  except  in  such  as  bear  evidence  of  having 
been  beach-worn  prior  to  their  having  been  imbedded,  and  it  is  a  note- 
worthy fact  that  quite  all  the  specimens  of  the  species  noticed  under 
the  present  genus  present  the  large  teeth  of  the  series  in  a  remarkably 
perfect  state  of  preservation.  In  view  of  these  facts  it  is  difficult  to 
resist  the  conclusion  that  these  teeth  constituted  part  of  the  dental 
apparatus  of  a  Cochliodont  genus.  On  the  development  of  the  teeth 
some  of  our  material  exhibits  interesting  data.  In  rare  instances,  and 
in  none  better  than  in  a  specimen  discovered  by  Mr.  Van  Hobne,  series 
show  the  innermost  or  newest  formed  tooth  to  be  markedly  less  in  size 
than  its  immediate  predecessor;  thus  it  would  appear  that  the  forma- 
tive matrices  do  not  at  the  outsetde  termine  the  full  dimensions  of  the 
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tooth,  bat  the  peripheral  region  and  base  is  left  to  later  processes  for 
completion.  It  is  often  of  importance  in  determining  the  identity  of 
isolated  teeth  to  be  able  to  recognize  the  comparative  degree  of  devel- 
opment of  the  individuals  under  examination.  In  the  present  examples 
the  much-worn  anterior  teeth,  with  their  strong  and  usually  entire  base, 
would  scarcely  be  recognized  as  specifically  identical  with  the  immature 
coronal  shell  of  the  incomplete  teeth,  whose  partially  formed  bases 
have  entirely  perished,  but  whose  coronal  markings  are  preserved  with 
extremest  sharpness. 

In  the  group  under  consideration  a  combination  of  characters  occurs 
which  seem  to  indicate  aflBnities  with  both  the  Orodi  and  Chomatodi,  as 
represented  by'the  genera  Mesodmodus  and  Yenustodus.  Yet  they  may 
prove  to  be  widely  distinct  from  either  of  the  above  groups,  and  more 
closely  allied  to  the  CoohUodonts. 

The  representatives  of  the  group  belong  to  the  Lower  Carboniferous 
formations.  The  Orodus  minusculus  of  Messrs.  Newberry  and  Wor- 
THBN,  of  the  Keokuk  limestone,  Is  a  representative  species,  and  closely 
allied  to  the  typical  form  D.  tumidus^  of  the  St.  Louis  limestone. 


Desmiodus  tumidus,  St.  J.  and  W. 

PI.  Xa,  Fig.  7-9. 

Teeth  minute,  varying  in  outline  from  subtriangular  to  long-elliptical, 
strongly  built.  Crown  moderately  arched  laterally,  obtusely  rounded 
at  the  extremities,  with  an  obtusely  angular  crest  culminating  in  a 
strong,  tumid,  median  prominence,  which  is  nearly  central  in  the  late- 
rally abbreviated  varieties,  but  more  or  less  eccentric  in  the  elongated 
teeth,  lateral  portions  of  the  crest  bearing  three  to  five,  more  or  less, 
rather  strong  denticulations,  which  diminish  in  size  towards  the  extrem- 
ities and  similar  in  shape  to  the  median  prominence,  posterior  face 
gently  arched  in  both  directions,  sometimes  sigmoidally  so,  anterior 
side  more  abrupt,  faintly  concave  or  nearly  plane  vertically,  more  or 
less  produced  in  the  median  region  where  it  is  interrupted  by  the  strong 
vertical  angulation  supporting  the  median  cone,  at  the  base  of  which, 
in  the  angle  of  the  basal  fold,  occurs  a  small  node-like  protuberance ; 
basal  borders  of  the  crown  abruptly  inbeveled  and  occupied  by  a  simple 
wide  coronal  fold,  the  sharply  defined  upper  edge  of  which  slightly 
overlaps  the  produced  borders  of  the  superior  coronal  region^  and  which 
encircles  the  crown  in  a  continuous  band,  gently  arched  upward  in  the 
median  region  and  at  the  produced  lateral  extremities ;  coronal  surfaces 
quite  smooth  and  polished,  the  denticulations  in  the  crest  being  defined 
by  faint  vertical  sulci,  and  the  anterior  median  buttress  distinctly  cari- 
nate.    Base  equal  to  the  crown  in  depth,  slightly  less  in  lateral  diame- 
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ter,  and  but  slightly  produced  posteriorly  to  the  vertical  plane  of  the 
crown,  subrectangular  in  outline  as  seen  from  the  posterior  face,  which 
latter  is  gently  arched  laterally^  nearly  plane  vertically  and  faintly 
beveled  below,  anterior  face  rather  deeply  excavated,  shoulder  well- 
defined,  produced  into  a  delicate  basal  protuberance  beneath  the  coro- 
nal angulation,  inferior  surface  well  defined  and  very  obliquely  beveled 
to  the  thin  posterior  edge;  surfaces  coarsely  pitted.  A  specimen  of 
medium  size  measures  in  lateral  diameter  .17  inch,  antero-posterior 
diameter  .06 ;  the  abbreviated  variety  is  proportionately  shorter  and 
wider  in  the  same  diameter,  and  the  base  relatively  deeper. 

The  above  species,  examples  of  which  were  first  discovered  by  Mr. 
Yan  Hobne,  is  numerously  represented  in  pur  collections,  the  majority 
of  the  specimens  being  in  a  very  perfect  state  of  preservation.  It  is 
usual  to  find  three  teeth  arranged  in  a  row,  and  some  specimens  present 
as  many  as  seven  teeth  thus  associated,  and  which  are  sometimes  appa- 
rently firmly  co-ossified  at  the  impingement  of  their  bases.  That  the 
consolidation  of  the  teeth  upon  a  common  basal  support  is  not  the  nor. 
mal  condition,  is  shown  not  only  by  the  examples,  which  are  visibly 
separated  by  suture,  but  also  by  those  detached  individuals  in  which 
the  basal  portion  presents  no  indication  of  such  intimate  union  with  the 
teeth  of  the  same  vertical  series.  Both  the  short  and  the  elongated 
varieties  occur  in  the  above  condition.  In  examples  in  which  several 
teeth  are  associated,  the  same  general  proportion  of  parts  is  preserved 
in  each  individual  of  the  series,  except  that  in  the  small  terminal  teeth 
the  crown  is  more  or  less  abraded,  other  individuals  exhibit  eccentric 
enlargement  of  one  or  other  extremity,  and  along  the  inner  border  of 
the  series  is  sometimes  present  the  coronal  cap  of  an  immature  newly 
formed  tooth ;  in  the  number  of  tuberculations  of  the  coronal  crests 
there  is  slight  variation. 

These  teeth  constitute  a  remarkably  well-defined  specific  form,  the 
variations  of  which  are  more  dependent  on  individual  proportions  than 
on  the  modification  of  the  characters  which  equally  distinguish  the 
abbreviated  robust  as  well  as  the  elongated  t^eth,  as  intimated  in  the 
foregoing  description.  Intimately  allied  to  D.  minusculus  of  the  Keo- 
kuk limestone,  it  is  distinguishable  from  that  form  by  the  strongly 
defined  coronal  fold,  the  elongated  teeth  by  their  broader  and  more 
regularly  elliptical  outline,  while  the  short  teeth  differ  from  the  corres- 
ponding variety  of  the  above  form  in  the  proportionately  greater  eleva- 
tion of  the  posterior  crown  faee  and  the  more  strongly  arched  basal  line* 

Position  and  locality :  Although  the  teeth  are  found  in  greater  or  less 
abundance  in  certain  layers,  they  range  through  a  vertical  thickness  of 
strata  of  thirty  feet,  more  or  less,  in  the  upper  part  of  the  St.  Louis 
limestone;  Alton,  Illinois,  St.  Louis,  Missouri. 
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Desmiodus  costblliperus,  St.  J.  aud  W. 

PI.  Xa,  Fig.  10,11. 

Teeth  minute,  strong,  more  or  less  symmetrical.  Grown  more  or  less 
strongly  arched  between  the  extremities,  long  elliptical  in  outline, 
obtusely  rounded  at  the  extremities,  crest  sharply  defined,  obtusely 
angular  and  gradually  ascending  from  the  extremities  towards  the  mid- 
dle, where  it  is  more  or  less  suddenly  produced  Into  a  strong  subconical, 
more  or  less  eccentric  median  prominence,  which  is  strongly  produced 
in  front  forming  a  sharp  vertical  buttress,  which  is  crossed  by  one  or 
two  delicate  lateral  carinae,  giving  rise  in  the  lower  portion  of  the  angu- 
lation to  as  many  small  node-like  prominences  of  which  the  inferior  one 
is  largest ;  posterior  face  moderately  arched  laterally  and  vertically, 
sometimes  with  a  broad  convexity  in  the  region  of  the  medii^n  promi- 
nence, anterior  face  abrupt,  gently  concave  in  the  lateral  portions,  but 
abruptly  and  sharply  produced  in  the  median  buttress ;  basal  borders 
strongly  inbeveled,  broadly  arched  upward  in  the  middle  and  sharply 
so  at  the  produced  extremities,  coronal  fold  wide,  strongly  defined  along 
the  obtuse  angle  of  junction  with  the  superior  coronal  region,  the  upper 
edge  slightly  overlapping  and  delicately  striated  vertically  ]  the  coronal 
surfaces  are  polished  and  smooth  in  the  lower  portion,  along  the  crest 
sharp  vertical  costsB  appear,  which  culminate  in  the  delicate  denticula- 
tions,  of  which  latter  there  occur  four  to  seven,  more  or  less,  in  either 
one  or  other  extremity,  in  the  abrupt  lateral  declivity  of  the  median 
prominence  still  fainter  thread-like  lines  are  observed,  and  in  the  more 
or  less  tumid  convex  face  a  few  stronger  costsB  converge  in  the  apex  of 
the  median  prominence,  sometimes  only  a  single  ridge  occurs,  forming 
a  delicate  vertical  carina  descending  half  way  to  the  coronal  fold.  Base 
strong,  nearly  vertical  to  the  crown,  which  it  exceeds  in  depth,  though 
considerably  less  in  lateral  and  antero-posterior  diameter,  posterior  face 
rectangular  in  outline,  slightly  arched  laterally  and  faintly  depressed 
vertically  in  the  middle,  with  a  faint  fold  at  the  base  of  the  inbeveled 
coronal  border,  and  slightly  beveled  along  the  inferior  margin,  anterior 
face  moderately  excavated,  superior  shoulder  prominent,  with  a  rela- 
tively strong  basal  protuberance  beneath  the  median  angulation,  infe- 
rior surface  well-defined,  and  very  obliquely  beveled  to  the  posterior 
edge ;  basal  surfaces  coarsely  roughened  and  pitted.  The  teeth  seldom 
exceed  .15  inch  in  lateral  diameter. 

Of  the  present  form  perhaps  two  more  or  less  well-marked  varieties 
are  noticable,  as  represented  by  laterally  elongated  teeth,  on  the  one 
hand,  and  on  the  other  laterally  abbreviated,  stouter  teeth,  in  which  the 
median  prominence  is  relatively  stronger  and  the  lateral  portions  of  the 
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crest  with  fewer  denticulatioDs.  We  have  also  observed  in  the  collection 
of  Mr.  Van  Hobne  a  very  ininate  tooth,  apparently  referable  to  the 
present  form,  in  which  the  convex  or  posterior  crown  face  is  proportion- 
ately much  deeper,  regularly  arched  laterally,  the  lateral  extremities  of 
the  b^al  fold  more  considerably  curved  upward  in  rounding  the  extrem- 
ities, while  the  anterior  face  is  exactly  similar  to  that  in  the  teeth 
noticed. 

Notwithstanding  their  diminutive  size,  tlie  specimens  are  usually 
absolutely  perfect,  even  the  most  delicate  carinse  and  serrations  in  the 
crest  and  upper  edge  of  the  coronal  fold  are  distinctly  and  sharply 
defined.  Compared  with  other  forms,  the  peculiar  ornamentation  of  the 
coronal  region  and  the  comparatively  strong  basal  protuberance  readily 
distinguishes  the  present  teeth  from  D,  tumidus  of  the  same  horizon,  as 
also  from  D.  minusGuhis  of  the  Keokuk  limestone. 

« 

Position  and  loeality :  Not  rare  in  the  upper  beds  of  the  St.  Louis 
limestone  j  Alton,  Illinois,  and  St.  Louis,  Missouri. 


Desmiodus  ?  LiGONiFOMis,  St.  J.  and  W. 

PI.  Xa,  Fig.  18-14. 

Teeth  very  small,  subtriangular  in  general  outline.  Crown  strong 
and  thick,  gradually  compressed  towards  the  slightly  obtuse  crest,  which 
is  nearly  horizontal  or  but  faintly  acuminate  and  minutely  denticulate, 
each  denticle  being  marked  before  and  behind  by  a  short  carina,  the 
apical  point  bearing  a  few  faint  radiating  carinsB  and  which  are  rather 
more  widely  spaced  than  their  lateral  diameter,  lateral  extremities 
abruptly  truncated ;  concave  face  nearly  plane  above  the  coronal  belt? 
which  latter  occupies  the  broad  inbeveled  space,  broadly  arched  down- 
ward along  the  lower  margin  and  rapidly  contracted  laterally,  upper 
margin  less  strongly  arched  and  somewhat  irregular  in  its  direction,  or 
slightly  arched  upward  in  the  middle,  apparently  without  imbrications 
but  bearing  a  few  obscure  vertical  plieae  in  the  region  of  its  greatest 
vertical  expansion  ]  convex  face  about  two-thirds  the  hight  of  that  just 
described,  lateral  portions  above  the  coronal  belt  nearly  plane,  median 
region  occupied  by  a  strong  angular  vertical  fold,  which  descends  from 
the  apex  and  rapidly  increases  in  prominence  towards  the  edge  of  the 
coronal  fold,  from  which  point  it  gradually  decreases  in  elevation,  termi- 
nating in  a  small  basal  protuberance,  basal  belt  similar  to  that  in  the 
opposite  face,  though  somewhat  less  in  depth,  simple,  inbeveled,  mode- 
rately arched  upward  in  the  middle  and  apparently  considerably  nar- 
rowed in  crossing  the  median  ridge  and  nearly  parallel  with  the  crest. 
Coronal  surfaces,  in  certain  conditions,  ornamented  with  short  irregular 
vertical  or  slightly  diverging  thread-like  strisB,  but  usually,  perhaps  in 
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the  majority  of  specimens,  nearly  smooth.  Boot  short,  thick,  oblique, 
lateral  margins  slightly  converging  below,  in  breadth  much  narrower, 
and  in  depth  less  than  the  hight  of  the  crown.  Greatest  lateral  diame- 
ter of  tooth  of  medium  size  .15  inch,  or  nearly  equal  to  the  entire  eleva- 
tiou  of  tooth,  hight  of  concave  crown  face  about  .10  inch. 

Of  the  several  indivi<lual  representatives  of  this  interesting  form, 
those  furnished  by  Dr.  Williams,  of  Boonville,  are  the  most  {>erfect« 
None  of  the  specimens  preserve  the  root  entire,  and  most  of  them  are 
otherwise  mutilated ;  but  the  characters  which  distinguish  them  from 
other  forms  are  sufficiently  well  displayed  in  all  the  examples.  In 
regard  to  the  generic  relations  of  these  teeth,  it  seems  not  improbable 
that  perfect  examples  might  prove  them  to  be  distinct  from  Desmiodus^ 
to  which  genus  they  are  here  provisionally  referred,  and  with  which 
they  possess  many  features  in  common.  The  rigid  root,  vertical  crown 
and  rather  strong  median  fold  in  the  convex  face,  together  with  the 
inbeveled  coronal  belt,  present  the  same  general  characters  which  per- 
tain to  the  above  mentioned  genus.  They  are  readily  recognized  from 
D.  minu^culus  of  the  same  deposits  by  jthe  stronger  and  more  compressexl 
crown.  They  may,  however,  hold  the  same  relation  to  that  form  as 
does  D.  costilliferus  to  D.  tumidus  of  the  St.  Louis  beds. 

Position  and  locality :  Upper  fish-bed  horizon  of  the  Keokuk  lime* 
stone,  Boonville,  Missouri,  and  Bentonsport,  Iowa. 

t 

Desmiodus  ?  FLABELLUM,  St.  J.  and  W. 

PI   Xa,  Fig.  15. 

Teeth  small,  moderately  strong,  flabellate  in  outline.  Grown  moder- 
ately thick,  crest  broadly  arched,  lateral  margins  low  and  slightly 
divergent  from  the  ill-defined  extremities  formed  by  the  union  of  the 
coronal  belt,  and  irregularly  notched  by  more  or  less  widely  spaced, 
shallow  serrations^  concave  face  suboval,  lateral  diameter  and  hight 
nearly  equal,  gently  arched  vertically,  very  slightly  arched  or  nearly 
plane  laterally,  with  the  lateral  border  slightly  raised  into  a  faint  mar- 
ginal rim,  basal  belt  broad,  well-defined,  rapidly  contracted  below,  and 
occupying  the  inbeveled  region,  upper  edge  slightly  arched  upward  in 
the  middle  and  again  curved  upward  in  rounding  the  lateral  angles,  and 
marked  by  a  few  relatively  strong  vertical  folds  in  the  median  region } 
convex  crown  face  about  one-third  less  elevated  than  the  opposite  face, 
very  gently  arched  laterally,  in  which  direction  it  presents  a  broad, 
shallow  channel  in  consequence  of  the  slight  vertical  ridge,  coronal  fold 
very  similar  to  that  in  the  opposite  face,  though  slightly  narrower, 
simple,  inbeveled,  the  upper  edge  approximating  the  curvature  of  the 
crest }  both  crown  faces  marked  by  short,  irregular,  divergm^flhread- 
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like  lines,  wliich  increase  by  implantation  and  are  mach  disconnected 
ou  approacliiDK  the  crest,  and  much  more  strongly  developed  in  the 
concave  face  where  they  reach  half  way  to  the  npper  edge  of  thecoroual 
belt,  enveloped  in  a  polished  enamel-like  layer.  Boot  apparently  stout, 
thick,  somewhat  rapidly  converging  toward  the  inferior  border,  at  its 
origin  about  half  the  lateral  diameter  of  the  crown.  Lateral  diameter 
of  cro\^  .16  inch,  hight  of  concave  face  above  the  coronal  belt  .10  inch, 
including  the  coronal  belt  .14  inch,  antero-posterior  diameter  .05  inch. 
The  form  under  consideration  is  known  to  us  by  only  a  single  speci- 
men, an  exceedingly  handsome  little  tooth,  which  is  nearly  perfect  with 
the  exception  of  the  root,  which  latter,  unfortunately,  has  been  broken 
away.  In  its  general  aspect  it  recalls  the  form  referred  to  under  the 
name  Desmiodus  ligoni/ormiSj  from  the  same  geological  position,  .the 
resemblance  being  especially  striking  in  the  character  of  the  coronal 
belt  encircling  the  broad,  inbeveled  base  of  the  crown,  together  with 
the  superficial  ornamentation.  It  differs,  however,  markedly  in  the  outer 
coronal  aspect,  as  its  less  angular  outline,  the  regular  arching  of  the 
crest  with  its  peculiar  irregular  serration,  and  the  absence  of  the  strong 
median  ridge  in  the  convex  face;  in  each  and  all  of  which  particulars 
it  presents  a  striking  contrast  to  the  above  mentioned  form.  The  root 
was  probably  very  short  and  stout,  and  set  in  nearly  the  same  vertical 
plane  as  the  crown.  The  variations  of  the  individuals  of  D.  ligoni/ortnis 
present  no  approximation  to  the  peculiarities  apparent  in  the  present 
form  ;  while  our  material  is  insufficient  to  demonstrate,  perhaps,  their 
generic  identity,  much  less  their  specific  identity,  by  supposing  these 
two  forms  to  represent  the  dental  .armature  of  opposite  jaws  of  the 
same  species. 

Position  and  locality :    Discovered  by  Dr.  Williams  in  the  upper 
fish-bed  of  the  Keokuk  limestone ;  Boonville,  Missouri. 


Genus  VEIS^USTODUS,  St.  J.  and  W. 

Teeth  laterally  elongated,  vertically  arched.  Crown  abruptly  con- 
stricted at  the  base  and  defined  by  imbricating  folds,  which  form  a  pro- 
portionately broader  belt  along  the  concave  side  than  in  the  opposite 
border,  crest  moderately  elevated  and  usually  well-defined,  uniform  or 
rising  into  a  strong,  obtusely  conical,  more  or  less  eccentric  median 
prominence,  lateral  portions  more  or  less  distinctly  marked  by  obtuse 
denticulations,  which  gradually  diminish  in  size  towards  the  extremi- 
ties ;  coronal  surfaces  enveloped  in  a  polished  enamel-like  layer.  Base 
forms  a  broad,  shallow  plate,  more  or  less  obliquely  flattened  inferiorly 
with  W!eU;defined«apgles  in  front  and  behind,  lateral  and  antero-post- 
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erior  diameter  less  than  that  of  the  erowu,  with  which  it  is  uearly 
yertical. 

The  above  group  of  teeth  includes  a  form  originally  described  by  Dr. 
Leidy  under  the  name  Chomatodns  ventistuSj  which  may  be  regarded 
as  a  typical  example  of  the  genus.  Besides  the  above,  two  or  three 
additional  forms  from  the  superimposed  and  subjacent  formations  have 
come  to  our  notice,  which  together  form  a  remarkably  well-defined 
generic  combination.  Each  of  these  forms  presents  in  kind  and  degree 
about  the  same  individual  variability,  conclusively  indicating  their  inti- 
mate relationship,  while,  at  the  same  time,  each  retains  its  own  well- 
marked  characteristics  by  which  it  is  readily  distinguishable  from  its 
congeners. 

ChomModus  (Helodus)  denticulatus,  MoCoy,  (Brit.  Palce.  Foss.,  p.  618, 
PI.  3  k,  fig.  9  a,  b,)  of  the  Carboniferous  limestone  of  Armagh,  may 
possibly  prove  to  be  congeneric  with  the  above.  The  genus  is  thus  far 
known  only  from  the  Lower  Carboniferous  formations,  from  which  the 
forms  noticed  in  the  following  descriptions  have  been  recognized. 

Vbnustodus  bobustus,  St.  J.  and  W. 

PI.  IX,  Fig.  15-t8. 

Teeth  having  the  same  general  form  as  the  following  described  forms, 
and  presenting  two  well  marked  varieties,  especially  distinguished  by 
the  angular  extremities  and  vertically"  arched  convex  face  of  the  crown. 
The  first  or  larger  variety  is  distinguished  by  the  gently  arched  outline 
and  the  somewhat  sudden  culmination  of  the  crest  in  a  strong,  obtusely- 
pointed  median  cone,  which  is  often  truncated  from  wear ;  crest  well- 
defined,  nearly  central  or  nearest  the  convex  border,  lateral  portions  low 
or  moderately  elevated,  and  more  or  less  distinctly  denticulated  ; 
coronal  folds  forming  a  relatively  narrow  belt  in  the  convex  face,  some- 
times obsolete  in  the  region  of  the  swollen  median  prominence,  the 
upper  imbrications  often  broken  into  short,  oblique  plicae  terminating  in 
the  smooth  area,  lower  folds  forming  a  continuous  belt  with  the  broad, 
well-marked  band  of  the  concave  face,  where  it  is  composed  of  four  to 
six  folds,  which  are  usually  quite  regular,  or  bifurcated  at  intervals. 
Base  low,  narrow,  deepest  beneath  the  convex  border,  inferior  surface 
plain  and  defined  in  the  angular  inner  and  outer  margins.  Of  the 
second  variety  numerous  representatives  occur  in  the  collection,  distin- 
guished by  their  smaller  size,  linear  or  gradually  tapering  outline,  and 
low,  uniform  crest-line  which  generally  traverses  the  crown  centrally, 
giving  to  the  gently  convex  face  a  relatively  greater  depth  than  observed 
in  the  preceding  variety ;  the  concave  face  forms  a  narrow,  shallow 
depression,  limited  below  by  the  broad  coronal  belt,  whicli  is  composed 
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of  as  many  as  five  folds,  bat  which  are  generally  less  regular  than  in 
the  large  teeth,  and  which  by  freqaent  anastomosis  present  a  net-work 
of  raised  lines.  In  many  examples  the  upper  fold  is  similarly  inter- 
rupted by  brief  oblique  plicse  as  described  above ;  the  folds  of  the  oppo- 
site face  are  less  numerous,  forming  a  narrow  belt,  often  interrupted,  or 
obsolete  in  the  £:reater  portion  of  the  median  region ;  the  denticulated 
character  of  the  crest 'also  varies  widely,  the  undulations  generally 
obscure  and  irregularly  developed,  or  obsolete.  The  base  is  proportion- 
ately massive,  in  form  like  the  preceding  variety. 

The  varieties  above  noticed  seem  to  be  specifically  identical,  as  deter- 
mined by  the  community  of  their  characters,  while  at  the  same  time 
they  diverge  from  those  noticed  in  the  following  description  in  the  same 
manner  and  degree.  There  appear  to  be  no  indications  of  gradation  of 
characters  sufficient  to  account  for  the  peculiarities  distinguishing  these 
forms,  yet  it  is  possible  they  may  prove  to  be  only  varietal  expressions 
of  one  and  the  same  species. 

The  small  linear  teeth  bear,  in  some  respects,  striking  resemblance  to 
the  group  of  teeth  represented  by  Helodus  angularis^  N.  and  W.,  especially 
in  the  uniform  convexity  of  the  one  face  and  the  relatively  strong  base. 
The  imbricated  belt  encircling  the  crown,  however,  oflfera  a  contrast 
which  readily  distinguishes  the  present  teeth  from  that  above  referred 
to,  and  associates  them  with  the  large  acuminate  teeth  first  noticed. 
In  the  marked  convexity  of  the  one  side,  the  large  teeth  exhibit  a  some- 
what intimate  relationship  with  V.  Leidyi ;  but  the  large  size,  central 
position  of  the  crest,  and  more  simple  disposition  of  coronal  folds,  con- 
stitute features  quite  in  contrast  with  those  presented  by  the  St.  Louis 
species. 

Position  and  locality :  Common  in  the  Upper  Burlington  fish-bed  j 
Louisa  and  DesMoines  counties,  Iowa. 


Vbnustodus  variabilis,  St.  .1.  and  W. 

PI.  IX,  Fig.  7-14. 

The  collections  from  the  Upper  Burlington,  especially  that  of  Mr. 
Spbingbb,  contain  fine  and  beautifully  preserved  series  of  a  form  which 
is  so  intimately  related  to  F.  tenuicristatVrS oitYiQ  Keokuk,  that, notwith- 
standing the  somewhat  striking  contrast  presented  by  extreme  examples, 
it  is  extremely  difficult  to  define  them  from  the  Keokuk  form.  Indeed, 
in  many  worn  specimens,  there  is  no  distinguishable  difference  by  which 
the  teeth  from  different  horizons  might  be  recognized,  and  it  seems 
hardly  possible  to  foretell  the  results  of  an  examination  of  a  larger 
suite  of  the  Keokuk  specimens.    The  Burlington  teeth,  however,  may 
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be  recognized  as  a  groap,  however  variable  the  individaals,  and  this 
fact  has  led  to  their  being  noticed,  provisionally,  under  a  distinct  head. 
While  the  present  form  presents  all  the  variability  observed  in  the 
preceding  and  above  mentioned  forms,  it  is  distinguished  by  the  appre- 
ciably less  robust  pi-oportions,  though  attaining  the  same  size.  The  lat- 
eral extremities  are  more  acufiCly  rounded,  and  there  is  a  very  apparent 
increase  in  the  number  of  coronal  folds,  especially  along  the  concave 
crown  face,  although  in  this  latter  respect  there  is  noticeable  very  con- 
siderable variation — many  examples  closely  agreeing  with  the  Keokuk 
teeth  in  possessing  only  three  or  four  imbrications,  while  in  some  extreme 
example  they  attain  double  the  ordinary  number,  and  when  strongly 
developed  they  increase  by  bifurcation,  and  more  rarely  by  implantation ; 
the  folds  along  the  convex  face  are  also  very  like  the  above  form,  rang- 
ing in  number  from  two  to  four,  often  interrupted  at  the  median  line  by 
the  more  or  less  angular  ridge  of  the  principal  cone ;  the  median  x)rom- 
inence  is  also  quite  variable  in  shape,  always  more  or  less  eccentric, 
laterally  deflected,  the  apex  produced  over  the  concave  face,  generally 
laterally  compressed,  though  sometimes  presenting  a  remarkably  pro- 
duced, symmetrical  prominence  vertical  to  the  horizontal  plane  of  the 
crown ;  the  lateral  portions  of  the  crest  exhibit  the  same  variableness 
in  the  distinctness  of  the  denticulations,  which  are  always  present  in 
well-preserved  individuals,  while  the  body  of  the  crest  is  compressed, 
low,  and  striking  the  convex  margin  from  which  it  is  separated  by  the 
shallow  intervening  sulcation — rarely  traversing  the  crown  centrally. 
Tbe  base  is  the  same  as  in  the  preceding  and  above  named  forms,  outer 
and  inner  margins  angular,  shallowest  beneath  the  concave  face,  inferior 
surface  flattened  and  beveled  as  in  the  above.  The  coronal  surfaces  are 
smooth  and  polished,  but  in  worn  specimens  coarse  punctse  appear  in 
the  abraded  spaces ;  in  many  t^eeth  either  one  or  other,  sometimes  both 
surfaces  are  ornamented  with  a  delicate  tracery  of  thread-like  lines 
which  ascend  more  or  less  obliquely  from  the  upper  border  of  the  coro- 
nal belt,  becoming  obsolete  near  the  crest. 

Representatives  of  the  second  variety,  as  alluded  to  in  connection 
with  the  Keokuk  form,  have  escaped  notice,  and  this  seems  not  a  little 
singular,  taking  into  consideration  the  comparative  abundance  of  the 
material  in  the  present  instance.  However,  the  collections  contain  teeth 
in  which  the  median  cone  forms  a  relatively  inconspicuous  prominence, 
and  the  lateral  elongation  is  an  approach,  at  least,  to  the  linear  outline 
of  the  above  referred  to  form. 

The  third  variety  is  also  known  from  but  few  examples,  which  present 
the  same  general  outline  and  contour,  but  which  are  distinguishable 
from  the  Keokuk  form  by  the  undulated  or  plicated  and,  perhaps,  ver- 
tically more  plane  convex  crown  face,  the  angle  in  the  convex  face  of 
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the  median  cone  being  very  obscurely  developed,  lateral  portions  of  the 
crest  obscurely  and  irregularly  denticulate;  the  concave  face  is  also 
sometimes  more  or  less  distinctly  uudulated  in  a  manner  similar  to  that 
observed  in  the  large  teeth,  with  which  they  otherwise  bear  features  in 
common.  Of  the  latter  style  of  teeth  the  collections  contain  few  exam*- 
pies,  and  this  is  true  in  relation  to  all  the  other  forms  of  the  genus, 
with  the  exception  of  Y,  Leidyi^  of  which  the  collection  of  Mr.  VAN 
HoRNE  affords  a  fine  series  of  both  the  large  median  teeth  and  the 
anterior  teeth,  and  the  variety  represented  by  the  teeth  just  described. 
In  regard  to  the  geographical  distribution  of  the  present  form,  it  is 
known  to  occur  at  nearly  all  the  localities  in  the  Upper  Burlington 
where  the  fish-bed  stratum  is  exposed.  A  noticeable  feature  of  these 
collections  is  the  persistency  of  the  characters  which  distinguish,  even 
though  it  appear  slight,  the  Upper  Burlington  from  the  Keokuk  teeth, 
and  the  present  form  from  that  previously  described,  with  whicli  it  is 
associated  at  the  locality  which  has  received  the  most  exhaustive  explo- 
ration. But,  however  similar  species  may  appear  when  comparisons  are 
limited  to  a  few  examples  of  one  or  other  form,  experience  oftener  than 
otherwise  proves,  on  the  examination  of  large  materials,  a  much  greater 
divergence  in  the  characters  peculiar  to  each  than  it  was  possible  to 
detect  in  a  comparatively  limited  series  of  specimens. 

Position  and  locality :  Common  in  the  Upper  Burlington  fish-bed ; 
Louisa  and  DesMoines  counties,  Iowa,  and  Henderson,  Warren  and 
Adams  counties,  Illinois. 

Venustodus  tenuicristatus,  St.  J.  and  W. 

PI.  IX,  Fig.  19-24. 

Teeth  attaining  medium  size,  variable  in  outline  and  proportions,  in 
which  latter  respect  at  least  three  varieties  may  be  recognized. 

The  first  of  these  attains  the  largest  size  and  most  robust  proportions, 
ranging  from  .35  inch  to  1  inch  in  lateral  diameter,  and  .10  to  .33  inch 
in  anteroposterior  diameter,  presenting  from  above  an  irregular  long- 
elliptical  outline,  sometimes  sigmoidally  curved,  and  moderately  arched 
between  the  extremities.  Crown  very  gradually  converging  from  the 
median  region  towards  the  lateral  extremities,  which  are  obtusely 
rounded,  one  narrower  than  the  other,  lateral  portions  of  the  crest  low, 
compressed,  forming  a  sharp,  more  or  less  distinctly  and  numerously 
denticulated  crest,  which  is  suddenly  produced  into  a  relatively  strong 
eccentric  prominence,  which  in  mature  individuals  is  laterally  com- 
pressed, erect  or  laterally  deflected,  generally  towards  the  short  extrem- 
ity, and  usually  flanked  in  the  convex  face  by  an  angular  vertical 
buttress  and  a  more  or  less  prominent  gibbosity  in  the  opposite  face, 
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the  concave  face  is  but  slightly  depressed  vertically,  averaging  in  width 
about  one-third  greater  than  the  opposite  face,  which  in  the  majority  of 
specimens  is  also  depressed  vertically  on  either  side  of  the  principal 
cone — in  rare  examples  the  angle  of  the  median  cone  is  much  distended, 
producing  a  broad  convexity  in  the  median  region  of  the  narrow  face } 
coronal  belt  well-marked,  consisting  of  three  or  four  imbrications  in  the 
concave  face,  and  three  in  the  opposite  border,  generally  regularly  dis- 
posed  throughout  the  median  region,  but  often  interrux)ted  by  interca- 
lated folds  on  reachiug  the  extremities — in  some  instances  the  uppermost 
fold  terminating  in  the  acutely  angular  buttress  of  the  median  cone. 
Base  forming  a  strong  plate,  considerably  narrower  than  the  crown,  the 
narrow  face  beveled  to  the  angularly-defined,  flattened  inferior  surface, 
and  about  half  or  two-thirds  the  hight  of  the  face  beneath  the  convex 
crown- face,  which  latter  equals  the  greatest  depth  of  the  base.  In  worn 
teeth  the  crest  is  more  or  less  reduced  in  elevation,  the  median  cone  is 
almost  always  truncated  and  frequently  worn  down  to  the  level  of  the 
lateral  portions  of  the  crest  ^  coronal  surfaces  smooth  or  faintly  undu- 
lated, and  polished ;  basal  region  more  or  less  roughened. 

We  have  recognized  a  variety  differing  from  the  above  by  their  more 
slender  proportions,  and  linear  or  slightly  curved  outline,  relatively 
inconspicuous  and  eccentric  median  prominence,  the  crest  being  remark- 
ably uniform  throughout,  the  coronal  belt  containing  an  additional  fold* 
Lateral  diameter  of  crown  .54  inch,  antero-posterior  diameter  .11,  ele- 
vation about  .05.  A  third  variety  is  distinguished  by  its  relatively 
short  lateral  diameter,  and  strongly  arched  vertical  outline,  and  the 
predominance  of  the  concave  crown  face  over  convex  face  in  vertical 
hight  'y  the  lateral  portions  of  the  crest  are  faintly  denticulated,  the 
median  cone  sometimes  flattened  in  the  convex  face,  the  coronal  belt 
showing  three  folds  in  the  concave  and  two  in  the  opposite  border, 
where  they  are  sometimes  interrupted,  presenting  a  beaded  appearance. 
Lateral  diameter  of  crown  .30  inch,  lesser  diameter  about  ,12,  or  equal 
to  the  depth  of  the  concave  face,  hight  of  median  cone  in  the  convex 
face  about  .07  inch. 

The  differences  which  distinguish  the  several  varieties  noticed  above 
one  from  the  other  are 'not  sufficiently  characteristic  to  be  deemed  of 
specific  importance,  and  probably  indicate  no  greater  difference  than 
that  dependent  on  the  position  the  teeth  occupied  upon  the  jaws.  The 
first  variety  probably  held  a  median  position,  the  third  occupying  the 
anterior  portion,  and  the  second  variety  may  have  filled  the  intermedi- 
ate space,  or,  perhaps,  more  probably  the  posterior  portions  of  the  jaws. 

However  variable  these  teeth  may  appear  on  casual  examination,  a 
more  intimate  acquaintance  derived  from  the  comparison  of  a  large 
suite  of  specimens  reveals  a  remarkable  identity  of  features  common  to 
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all,  sach  as  readily  distinguish  them  as  a  whole  from  the  allied  th  :igh 
specifically  distinct  forms  noticed  from  other  horizons.  Nor  does  this 
variability  shade  off  into  these  other  specific  forms,  each  of  which,  while 
they  present  an  equal  degree  of  variation,  are  marked  by  certain  persist- 
ent features  peculiar  to  them. 

From  the  St.  Louis  and  Chester  species,  the  present  teeth  may  be 
recognized  by  the  proportionately  greater  size,  narrower  coronal  belt, 
and  the  peculiar  compressed,  carina-like  crest,  and  the  laterally  com- 
pressed median  cone.  As  in  those  forms,  the  denticulated  character  of 
the  crest  is  quite  variable,  often  almost  obsolete,  thoagh,  perhaps,  never 
entirely  absent  except  when  obliterated  by  attrition. 

Position  and  locality :   Common  in  the  ichthyic  horizon  of  the  upper 
\  part  of  the  Keokuk  limestone ;   vicinity  of  Warsaw,  Illinois,  Keokuk 

and  Bentonsport,  Iowa,  St.  Francisville  and  Boonville,  Missouri;  appa- 
rently rare  at  the  latter  locality,  since  few  examples  occur  in  the  inter- 
esting collection  of  Dr.  Williams,  made  at  that  locality. 

Vbnustodus  Lbidyi,  St.  J.  and  W. 

PI.  IX.  Fig.  1-4. 
Chomatodui  ventutw,  Lbidt,  1856.    Trans.  Am.  Phil.  Soc.  PhiU.,  vol.  xi,  PI.  v,  fig,  19.S1. 

The  teeth  which  are  arranged  under  the  above  specific  designation 
present  considerable  individual  variation  in  form,  but  which  may  be 
considered  under  two  heads  or  varieties,  as  represented  by  individuals 
from  different  parts  of  the  jaws. 

.  First,  teeth  of  small  size,  rectilinear  in  outline  viewed  Jrom  above, 
gently  arched  between  the  extremities,  a  tooth  of  average  size  .50  inch 
in  greatest  length,  and  in  breadth  across  the  median  portion  of  the 
tooth  .15  inch.  The  crown  forms  a  rectilinear  plate,  very  slightly  dis* 
turbed  in  the  middle,  lateral  extremities  angularly  rounded,  rising  into 
a  subconical,  more  or  less  eccentric  and  usually  truncated  apex,  which 
forms  an  obtuse  angle  in  the  arched  outline  from  which  the  crest  grad- 
ually declines  to  the  extremities;  the  crest  is  more  or  less  sharply 
angular,  and  occupied  by  a  variable  number  (10  to  18)  of  delicate 
though  well  defined  denticulations,  which  are  generally  more  strongly 
developed  and  numerous  in  one  than  in  the  other  wing  of  the  crest;  the 
concave  face  of  the  crown  is  gently  depressed,  about  one  third  higher 
than  the  opposite  face,  which  latter  is  slightly  arched  vertically,  and 
more  or  less  protuberant  in  the  median  region  beneath  the  apex ;  the 
coronal  folds  form  a  continuous  belt  encircling  the  crown,  broadest  along 
the  concave  margin,  diminished  to  a  narrow  belt  in  the  convex  border, 
and  composed  of  a  series  of  delicate  interwoven  thread-like  imbrica- 
tions, of  which  only  the  uppermost  forms  an  uninterrupted  line  spanning 
the  crown ;  both  coronal  surfaces  are  covered  by  a  thin,  smooth,  enamel- 
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like  layer,  usually  woru  away  for  a  short  distance  below  the  crest  on  the 
convex  side,  exposing  to  view  a  minute  punctate  structure.  The  base 
forms  a  very  low,  relatively  narrow  plate,  inferior  surface  slightly 
oblique  to  the  horizontal  plane  of  the  crown,  with  more  or  less  angular 
margins  in  ff'ont  and  behind,  and  in  lateral  extent  nearly  equal  to  that 
of  the  crown. 

The  second  variety  is  represented  by  smaller  teeth,  which  are  princi- 
pally distinguishable  from  those  above  described  by  their  strong  bow- 
shaped  or  vertically  arched  outline  and  acuminate  apex,  but  which 
show  a  gradation  from  the  acutely  angular  crest  into  the  less  strongly 
apiculate  teeth.  In  the  more  prominently  arched  examples,  a  sharp, 
angular  ridge  descends  from  the  tip  of  the  apex  to  the  base  of  the 
crown  in  the  convex  side,  which  latter  is  almost  imperceptibly  arched 
vertically,  the  opposite  face  gently  channeled  in  the  long  diameter; 
towards  the  extremities,  which  are  more  or  less  asymmetrical;  the  crest 
is  delicately  denticulated,  the  same  as  observed  in  the  larger  teeth.  la 
the  character  of  the  coronal  folds,  punctation  of  the  convex  margin  of 
the  crest,  form  and  position  of  the  base,  they  are  in  no  particular  essen- 
tially  dissimilar  to  the  large  teeth.  The  relative  position  occupied  by 
these  small  teeth  was  probably  anterior  to  those  first  noticed  above — 
the  extremely  arched  forms  may  have  occupied  the  symphysis  of  the 
jaws  corresponding  to  the  prehensile  teeth  of  the  Cestraeionts.  In  size 
they  also  exhibit  considerable  variability,  however,  apparently  never 
attaining  the  dimensions  of  the  posterior  or  median  teeth. 

We  are  indebted  to  Mr.  Van  Horne  for  the  use  of  a  fine  series  illus- 
trative of  the  varied  phases  presented  by  the  interesting  form  under 
consideration.  The  species  was  first  made  known  by  Dr.  Leidy,  who 
described  it  under  the  name  Chomatodus  ventisttis.  The  original  speci- 
men, which  was  kindly  loaned  us  for  comparison,  was  derived  from  the 
upper  portion  of  the  St.  Louis  limestone,  probably  from  St.  Louis,  Mo., 
and  from  Warsaw,  HI.,  as  we  have  most  conclusively  determined  from 
the  nature  of  the  matrix  as  well  as  the  fossil  itself,  in  both  which 
respects  it  agrees  with  the  St.  Louis  specimens,  and  presents  the  same 
strong  contrast  to  the  Keokuk  species  from  the  latter  locality.  Having 
adopted  the  original  specific  application  to  designate  the  generic  group, 
of  which  the  present  form  is  regarded  a  typical  representative,  it  gives 
us  pleasure  to  rededicate  the  species  in  honor  of  its  discoverer. 

The  above  form  is  closely  allied  to  V.  argutusj  from  which  it  is  par- 
ticularly distinguishable  by  the  more  rectilinear  outline  and  the  inter- 
woven or  reticulated  character  of  the  coronal  folds,  and  which  are 
discernible  in  almost  every  condition  in  which  the  individuals  are  met 
with.  With  the  Keokuk  and  Upper  Burlington  forms  it  scarcely  needs 
comparison. 
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Position  and  locality :    la  the  middle  and  upper  beds  of  the  St  Louis 
limestone ;  Alton  and  Monroe  county,  Illinois ',  St.  Louis,  Missouri. 


Venustodus  abgutus,  St.  J.  and  W. 

PI.  IX,  Fig.  5,  6. 

Teeth  of  small  size,  gentlj  arched  along  the  convex  border,  more  or 
less  arched  vertically,  extremities  rounded  or  angularly  truncated,  dis- 
tance in  a  direct  line  between  the  extremities  of  a  medium-sized 
specimen  .32  inch,  antero  posterior  breadth  of  crown  .09  inch.  Of  this 
form  two  more  or  less  well-marked  varieties  may  be  recognized,  the 
smaller  of  which  is  distinguished  by  its  more  strongly  arched  outline, 
and  in  some  instances  faint  sigmoidal  curvature,  obtusely  rounded  at 
the  extremities;  besides,  the  crown  is  centrally  traversed  by  a  low  or 
moderately  elevated  crest,  which  culminates  in  a  strong,  conical, 
laterally  deflected  median  cone,  which  in  worn  specimens  is  tumid,  and 
flanked  in  either  extremity  by  a  row  of  more  or  less  prominent  denticu- 
lations,  which  regularly  decrease  in  size  on  nearing  the  extremities,  and 
are  more  strongly  developed  upon  that  side  overshadowed  by  the  eccen- 
tric median  cone,  varying  from  eight  to  eleven  in  number ;  the  convex 
surface  is  slightly  arched  vertically,  often  interrupted  in  the  median 
region  by  a  tumid  distension  of  the  basal  portion  of  the  principal  cone, 
in  hight  little  less  or  even  exceeding  that  of  the  opposite  face,  which 
latter  presents  a  shallow  depressed  area,  terminated  below  by  a  com- 
paratively wide  coronal  belt  composed  of  as  many  as  three  more  or  less 
regular  and  strongly  marked  imbricating  folds,  which  are  reduced  to 
one  or  two  narrow  folds  in  the  convex  face. 

The  second  variety,  which  we  have  identified  with  the  present  species, 
is  characterized  by  its  rectangular  outline  as  seen  from  above,  is  less 
strongly  arched  vertically,  and  traversed  by  a  subcentral  crest,  which 
rises  more  abruptly  from  the  convex  border,  culminating  in  a  somewhat 
eccentric  vertical  cone,  with  from  four  to  seven  lateral  denticulations 
in  either  extremity ;  convex  face  relatively  low,  lunate  in  outline,  gently 
arched  in  both  directions,  and  margined  below  by  two  or  three  narrow 
i  mbricating  folds,  which  fold  round  the  extremities  coalescing  with  the 
much  wider  belt  of  the  opposite  face;  the  concave  face  is  about  one- 
third  higher  than  the  opposite  side,  of  which  fully  one-half  is  embraced 
in  the  numerously  imbricated  coronal  belt,  which  forms  a  broad  border 
projecting  outward  and  downward  in  a  less  abrupt  descent  than  the 
declivity  of  the  superior  surface,  lateral  extremities  abruptly  truncated 
or  but  slightly  rounded ;  the  thread-like  imbricating  plicae  of  the  coro- 
nal belt  more  or  less  frequently  and  irregularly  anastomose,  with  inter- 
calated folds  in  the  stronger  and  more  widely  spaced  upper  portion  of 
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the  belt,  where  they  are  upturned  at  their  extremities,  and  becoming 
obsolete  before  reaching  the  lateral  extremities  of  the  crown,  where  the 
main  belt  is  more  or  less  suddenly  deflected,  sometimes  at  right-angles, 
and  curved  round  the  extremities. 

In  all  these  varieties  the  base  forms  a  thick,  more  or  less  angular 
plate,  the  inferior  surface  of  which  is  slightly  oblique  to  the  horizontal 
plane  of  the  crown,  from  which^  it  is  strongly  defined  on  either  side  by 
a  deep  sulcation,  and  constituting  less  than  half  the  vertical  elevation 
of  the  tooth.  The  crown  is  highly  polished,  but  in  worn  specimens  the 
crest  is  more  or  less  distinctly  punctate,  in  which  condition  the  lateral 
deuticulations  are  often  nearly  obsolete. 

The  present  form  was  first  recognized  in  a  few  specimens  in  the  col- 
lection of  Prof.  WoBTHEN,  all  of  which  represented  the  small  arched 
teeth.  Subsequent  discoveries  brought  to  light  larger  and  more  sym- 
metrical teeth,  corresponding  to  the  varieties  in  the  St.  Louis  limestone 
which  have  .been  specifically  associated  under  the  name  V.  Leidyi, 
Some  examples  among  these  teeth  are  remarkable  for  the  prehensile 
character  of  the  strong  apiculate  median  cone,  and  this  feature  is  con- 
fined apparently  to  certain  of  the  more  strongly  arched  specimens,  and 
has  led  to  their  reference  to  the  anterior  portion  of  the  jaws,  recalling 
the  acuminate  teeth  occui)ying  a  similar  position  upon  the  jaws  of  Ces- 
tracion.  Others,  again,  though  strongly  arched,  have  the  median  cone 
nearly  vertical  and  angularly  buttressed  in  the  convex  face,  the  lateral 
denticulations  being  less  prominent,  and  the  concave  face  more  nearly 
approximating  its  condition  in  the  last  above  described  variety. 
Although,  regarded  separately,  these  varieties  may  appear  to  be  char- 
acterized by  persistent  diflferences,  yet,  when  we  bring  to  our  aid  the 
evidence  afforded  by  other  forms  of  the  type,  one  can  hardly  fail  to 
recognize  in  these  seeming  differences  the  local  and  individual  varia- 
tions of  the  teeth  of  one  and  the  same  species.  The  evidence  which 
may  hereafter  be  obtained  from  a  more  complete  series  of  specimens, 
will  as  likely  prove  the  specific  identity  of  these  varieties  as  is  the  result 
in  the  numerously  represented  and  equally  and  similarly  variable  denti- 
tion of  the  previously  described  forms. 

The  present  form  is  readily  recognized  from  the  species  occurring  in 
the  subjacent  St.  Louis  formation,  by  the  more  regular  disposition  of 
the  imbricating  folds  ;  indeed,  it  bears  a  more  intimate  resemblance  to 
the  forms  described  from  the  Keokuk  and  upper  Burlington  formations 
than  to  V.  Leidyi, 

Position  and  locality :  "Sot  uncommon  in  the  upper  fish-bed  of  the 
Chester  limestone ;  Chester,  Illinois. 


—46 


354  PALEONTOLOGY  OF  ILLINOIS. 


Genus  HAEPACODUS,  Agassiz. 

Teeth  laterally  elongated,  vertically  arched,  and  gently  curved  ont- 
ward  in  the  concave  face,  with  nearly  parallel  margins.    Crown  com- 

* 

pressed  along  the  crest  and  deeply  and  regnlarly  serrated,  expanded 
below,  convex  face  relatively  low,  nearly  vertical,  opposite  face  gently 
concave  vertically,  coronal  borders  more  or  less  prodnced  and  sharply 
inbeveled  to  the  base  in  either  side,  laterally  produced  and  sharply 
rounded.  Base  strong,  more  or  less  obliquely  produced  to  one  or  other 
side,  less  the  lateral  diameter  of  the  crown,  lateral  angles  well-defined, 
the  relative  depth  of  the  two  faces  the  opposite  of  the  coronal  faces, 
that  beneath  the  convex  crown-face  being  deepest,  gently  excavated  or 
plane,  the  opposite  side  also  laterally  channeled,  defined  below  by  the 
obtuse  angle  of  the  inferior  snrface,  which  latter  is  obliquely  beveled  to 
the  more  acute  posterior  (T)  margin.  The  coronal  surfaces  present  the 
usual 'dense,  polished  enamel-like  external  layer. 

Amongst  some  teeth  from  the  Carboniferous  limestone  of  Armagh, 
belonging  to  the  collection  of  Lord  Enniskillbn,  Prof.  Agassiz  recog- 
nized a  peculiar  type  to  which  he  gave  the  above  generic  appellation, 
and  which,  as  originally  understood,  was  supposed  to  be  represented  by 
two  distinct  forms.  One  of  these  was  designated  by  the  specific  term 
H,  dentatua  and  so  published  in  the  catalogue  of  types  belonging  to  the 
collection  of  Lord  Enniskillen,  in  1869 ;  the  other  form,  which  was 
represented  by  one  or  two  imperfectly  preserved  specimens,  had  received 
no  specific  designation.  In  the  course  of  our  investigations,  we  have 
been  so  fortunate  as  to  secure  additional  material,  representing  several 
species  which  are  closely  allied  to  the  forms  noticed  by  Prof.  Agassiz, 
and  from  which  may  be  derived  a  somewhat  more  satisfactory  idea  of 
their  character  and  relations  than  was  afforded  by  the  few  European 
examples  accessible  to  him. 

From  the  study  of  these  data,  we  have  been  led  to  transfer  the  form 
H.  dentatus  to  the  genus  CtenopetaluSy  Agassiz,  with  which  it  apparently 
has  the  most  intimate  relationship ;  although  strongly  marked  specifi- 
cally by  the  extremely  developed  serrations :  amongst  the  American 
forms,  however,  we  find  those  which,  in  the  above  respect,  occupy  an 
intermediate  position,  thus  more  closely  connecting  this  extreme  form 
with  the  more  delicately  serrated  forms  of  the  genus. 

Of  the  type  represented  by  the  unnamed  form  above  referred  to,  our 
collection  also  afford  a  few  quite  entire  individuals,  representing  two 
forms,  which  fully  illustrate  the  distinctive  and  congeneric  characteris- 
tics which  they  in  common  possess  with  the  European  form  alluded  to 
above,  at  the  same  time  furnishing  conclusive  evidence  as  to  their  gen- 
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eric  distinctness  from  the  first  noticed  form,  E.  dentatus.  Thus  limited 
and  defined  as  above,  Harpa4)odti8  constitutes  a  well  characterized  gene- 
ric group,  the  affinities  of  which  would  appear  to  be  near  Chonvatodus^ 
as  indicated  not  only  by  the  low,  compressed  crown,  but  also  the  con- 
formation of  the  basal  region. 

Habpacodus  oooedentalis,  St.  J.  and  W. 

PI.  XA.Fig.  «. 

« 

Teeth  small,  laterally  elongated,  gently  arched  outward  along  the  con- 
cave border  and  also  along  the  crest.  Grown  compressed  along  the 
crest,  expanded  below  in  the  concave  face,  deeply  pectinated  with  from 
ten  to  twelve  rounded  denticulations,  the  intervening  sulci  extending 
downwards  nearly  to  the  basal  border,  very  gradually  diminishing  in 
size  towards  the  extremities,  which  are  abruptly  rounded ;  the  convex 
face  forms  a  long,  narrow  crescent-shaped  area,  more  or  less  strongly 
curved  downward  at  the  extremities,  rising  vertically  from  the  basal 
margin ;  concave  face  about  a  third  higher  than  the  opposite  side, 
gently  depressed,  and  laterally  and  vertically  gently  arched,  basal  bor- 
ders prominent,  abruptly  curved  upward  at  the  extremities,  and  contin- 
uous with  the  less  prominent  coronal  border  of  the  convex  face,  in  both 
faces  abruptly  inflexed  to  the  basal  region.  Coronal  surfaces  smooth, 
the  crest  sometimes  delicately  striated.  Base  moderately  thick,  late- 
rally nearly  as  long  as  the  crown,  which  it  equals  in  depth,  the  deep  side 
beneath  the  convex  crown  face  gently  excavated  and  nearly  in  the  same 
vertical  plane,  a  third  deeper  than  the  opposite  side,  which  is  somewhat 
more  deeply  channeled,  inferior  surface  plane,  obliquely  beveled  to  the 
acutely  angular  posterior  (?)  border,  lateral  angles  well-defined.  Greatest 
diameter  of  a  medium  sized  specimen  .25  inch,  vertical  elevation  of 
tooth  .10,  anteroposterior  diameter  at  base  of  crown  .05,  elevation  of 
concave  crown-face  .07  inch. 

The  above  form  is  based  upon  specimens  discovered  by  Mr.  Van 
HoBNB,  in  whose  collection  there  is  a  nearly  perfect  example,  while  we 
have  obtained  other  more  or  less  perfect  examples,  which  exhibit  but 
slight  individual  variation,  and  so  well-marked  is  the  form  that  even 
fragmentary  specimens  are  readily  determinable. 

Position  and  locality :  Upper  beds  of  the  St.  Louis  limestone ;  Alton, 
Illinois,  and  St.  Louis,  Missouri. 

Habpacodus  oompaotus,  St  J.  and  W. 

PL  Xa,  Fig.  1. 

A  specimen  obtained  by  Mr.  Wobthen  from  the  Chester  formation, 
which  exhibits  the  concave  aspect  of  the  tooth,  constitutes  a  second  and 
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closely  allied  form  of  the  above  genus  known  from  American  horizons. 
The  present  form  is  distinguished  from  that  last  described  from  the  St. 
Louis,  H.  occidenialisj  by  its  stouter  proportions,  strongly  arched  out- 
line, the  obliquity  of  the  deep  face  of  the  base,  and  relatively  shallower 
opposite  face,  and  more  obliquely  beveled  inferior  surface.  The  coronal 
region  is  very  similar  to  the  above  mentioned  form,  the  pectinations, 
perhaps,  are  more  tumid  and  the  crest  slightly  acuminate. 

There  remains  to  be  noticed  another  form  with  which  the  present 
species  is  closely  allied.  This  is  represented  by  small  teeth  occurring  in 
the  Mountain  limestone  at  Armagh,  Ireland,  specimens  of  which,  with  a 
rare  suite  of  other  forms,  had  been  borrowed  by  Prof.  AaASSiz  from  the 
collection  of  Lord  Enntskillen,  which  we  were  so  fortunate  as  to  be  per- 
mitted to  examine  at  the  museum  in  Cambridge  before  they  were  returned 
to  Florence  Court.  These  teeth  are  but  little  larger  than  the  American 
form,  from  which  they  mainly  differ  in  the  less  vertically  arched  and 
laterally  curved  outline,  and,  perhaps,  fewer  pectinations,  the  median 
one  of  which  is  perceptibly  more  strongly  produced  and  elliptically 
pointed  at  the  apex,  than  is  the  case  in  the  present  form. 

Pontion  and  locality :  Upper  lish-bed  of  the  Chester  limestone ;  Ches- 
ter, Illinois. 


Genus    OHOMATODUS,  Agassiz. 

Chomatodus  comptus,  St.  J.  and  W. 

PI.  X,  Fig.  19-22. 

Teeth  attain  large  size,  strong,  variable  in  general  proportions,  and 
presenting  at  least  two  somewhat  distinctly  marked  varieties.  One  of 
these  varieties  is  represented  by  teeth  which  are  mainly  distinguished 
by  their  abbreviated  lateral  extremities,  which  are  sharply  rounded,  and 
traversed  by  an  obtuse  though  well-defined  median  crest,  from  which 
both  sides  alike  rapidly  slope  to  the  abruptly  constricted  basal  margins; 
the  median  portion  of  the  crown  is  broadly  produced  in  front  and 
behind,  and  rises  into  a  very  strong,  prominent,  obtusely  conical  median 
cone  whose  apex  overhangs  the  concave  face,  which  is  gently  concave 
vertically,  the  opposite  face  presenting  a  gibbose  prominence  gradually 
expanding  below  and  distinctly  defined  from  the  lateral  wings ;  the 
basal  margin  is  regularly  curved  along  the  concave  side,  very  slightly 
arched  upward  in  the  middle  and  gently  roifnded  to  the  extremities;  in 
the  o])po8ite  face  it  is  suddenly  interrupted  in  the  median  region  by  a 
more  or  less  deeply  notched  border,  in  both  faces  occupied  by  a  narrow, 
more  or  less  obscurely  imbricated  coronal  belt,  from  which  arise  irregu- 
lar oblique  lines  which  produce  an  exceedingly  delicate  and  highly 
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ornate  Bcalptaring  extending  over  the  greater  portion  of  the  coronal 
sarfaces,  except  in  the  convexity  of  the  median  prominence,  which  is 
smooth  and  towards  the  apex  finely  punctate.  The  root  forms  a  rela- 
tively deep,  strong,  angular  plate,  nearly  equal  to  the  lateral  diameter 
of  the  crown  as  also  in  depth,  the  deeper  face  nearly  plane,  the  opposite 
side  occupied  by  a  broad  depression  terminating  above  in  the  strongly 
produced  basal  margin  of  the  concave  face,  inferior  surface  well-defined, 
gently  arched  upward  and  beveled  at  a  slight  angle  to  the  horizontal 
plane  of  the  crown  from  the  concave  to  the  inferior  margin.  Lateral 
diameter  of  crown  about  .80  inch,  entire  hight  of  tooth  .68,  greatest 
slope  of  crown  in  the  convex  face  .50,  greatest  slope  of  crown  in  the 
concave  face  .31,  anteroposterior  diameter  of  crown  .38  inch. 

A  specimen  of  less  robust  proportions,  in  which  the  lateral  extremi- 
ties are  greatly  developed,  presents  a  laterally  elongated  outline,  the 
median  portion  of  the  crown — though  smaller  and  slightly  eccentric 
and,  perhaps,  more  regularly  obtusely  conical  and  less  produced  over 
the  concave  face — closely  resembles  that  described  above  ^  the  wings, 
however,  are  extremely  produced  laterally,  and  traversed  by  a  high 
angular  median  ridge  which  is  very  gradually  narrowed  to  the  rounded 
extremities ;  the  concave  face  but  slightly  depressed  vertically  or  about 
equal  in  degree  to  the  convexity  of  the  opposite  face  which  slightly 
exceeds  it  in  elevation.  Tbe  coronal  ornamentation  is  the  same  as 
observed  in  the. first  mentioned  variety,  with  the  obliquely  ascending 
plicae  perhaps  a  little  more  distinctly  marked.  The  root  forms  a  very 
deep  plate  nearly  vertical  to  the  crown,  rhomboidal  in  outline,  contour 
of  outer  and  inner  faces  and  basal  surface  similar  to  the  base  of  the 
first  described  teeth.  Lateral  diameter  of  tooth  1  inch,  hight  .58, 
slope  of  convex  side  of  median  prominence  .31,  slope  of  concave  side 
•25,  antero-posterior  diameter  .32. 

Associated  with  these  teeth  Mr.  SPRiNaEB  has  found  several  speci- 
mens of  smaller  size,  ranging  from  half  an  inch  to  a  quarter  of  an  inch 
in  lateral  diameter,  the  proportions  and  other  characters  of  which  seem 
to  prove  their  specific  identity  with  the  larger  teeth  above  described. 
These  smaller  examples,  or  at  least  some  of  them,  have  the  median  por- 
tion of  the  crown  less  produced,  and  in  very  small  specimens  the  coro- 
nal surfaces  are  quite  smooth  and  polished.  The  form  is  intimately 
related  to  0.  angulatus  (N.  and  W.  sp.),  and,  perhaps,  more  so  to  0.  ele- 
gansy  N.  and  W.,  of  the  Keokuk  limestone.  It  is  distinguished,  however, 
by  the  peculiar  sculpturing  of  the  coronal  surfaces  and  the  obscure  defi- 
nition of  the  coronal  folds. 

Position  and  locality :  Fish-bed  of  the  Upper  Burlington  limestone  ^ 
Louisa  county,  Iowa. 
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Ohomatodus  parallblus,  St.  J.  and  W. 

PLXa,  Fig.  8,4. 

The  Warsaw  beds  have  furnished  a  few  examples  of  a  form  of  the 
above  genas  which  seem  to  be  specifically  distinct  from  the  forms  indi- 
cated from  the  St.  Louis,  as  also  those  known  to  occur  in  the  earlier 
Keokuk  and  Burlington  deposits,  and  to  which  we  have  applied  the 
above  specific  designation. 

Teeth  of  medium  or  small  size,  laterally  elongated,  with  the  upper 
and  lower  margins  parallel,  moderately  thick  through  the  basal  margins. 
Grown  symmetrical,  more  or  less  compressed  and  sharp-crested,  rounded 
at  the  extremities ;  the  convex  face  equals  in  elevation  half  the  entire 
hight  of  the  tooth,  plane  or  slightly  arched  vertically,  nearly  straight 
laterally,  with  a  narrow  coronal  belt  consisting  of  two  or  three  imbrica- 
tions; the  concave  face  is  occupied  by  a  rather  deep  lateral  depression, 
and  bordered  by  three  or  four  well-marked  imbricating  folds,  which  are 
gently  curved  upward  at  the  extremities  where  they  are  confluent  with 
the  folds  of  the  opposite  face ;  the  crest  and  basal  margins  are  for  the 
greater  extent  horizontal  and  parallel,  and  in  the  perfect  condition  the 
crown  is  enveloped  in  a  coating  of  enamel,  which  is  usually  more  or 
less  distinctly  striated  vertically,  in  worn  specimens  a  coarse  pnnctation 
appears  and  the  crest  presents  a  more  or  less  jagged  outline.  The  base 
is  thick  and  strong,  nearly  perpendicular  to  the  crown,  inferior  surface 
relatively  wide  and  obliquely  beveled  from  the  concave  side  to  the  oppo- 
site margin,  the  convex  face  nearly  plane  and  vertically  furrowed,  the 
shallower  concave  fac€  deeply  channeled  beneath  the  produced  coronal 
margin.  None  of  the  specimens  before  us  are  entire,  but  some  of  thenx 
plainly  indicate  a  length  of  three-fourths  of  an  inch,  with  a  hight  of 
.20,  elevation  of  concave  face  .15,  elevation  of  convex  crown  face  .10. 

The  finest  example  of  the  above  form  which  has  come  to  our  notice 
was  kindly  loaned  us  for  description  by  Dr.  G.  A.  Wiilliams,  who 
obtained  it  from  the  Warsaw  beds  near  Boonville,  Mo.  It  is  related 
most  intimately  with  that  described  from  the  St.  Louis  limestone  under 
the  name  0.  incrassaius  ;  but,  at  the  same  time,  its  less  robust  propor- 
tions, more  symmetrical  form,  parallel  margins,  less  angular  basal 
extremities,  and  greater  inequality  in  the  elevation  of  the  respective 
coronal  faces,  will  readily  serve  to  distinguish  it  from  the  latter  form. 
Authentic  specimens  are  known  to  occur  only  in  the  Warsaw  beds, 
where  it  has  been  found  on  the  Piasa,  above  Alton,  while  in  the  St. 
Louis  limestone  in  the  same  region  its  presence  has  not  been  detected, 
although  these  deposits  have  been  most  thoroughly  studied  by  Mr.  Van 


YERTEBEATES.  359 

HoBNB  with  especial  reference  to  the  8tratigraphic  range  of  theichthyic 
remains  occarring  therein. 

Position  and  loeality:   Warsaw  beds;  Boon  ville,  Missouri,  and  on  the 
Piasa,  above  Alton,  Illinois. 


Chomatodtjs  incbassatus,  St.  J.  and  W. 

PI.  X,  Fig.  18. 

Teeth  of  small  size,  seldom  exceeding  half  an  inch  in  lateral  diame- 
ter, in  outline  linear,  or  slightly  arched  in  the  convex  side,  tapering 
towards  one  or  other  extremity,  both  extremities  obliquely  truncated 
from  the  convex  to  the  concave  border.  The  base  is  nearly  vertical  to 
the  crown,  which  it  nearly  equals  in  length  and  depth,  very  stout,  com- 
pressed and  sharply  defined  beneath  the  coronal  margins,  expanded  or 
thickened  below,  the  deep  side  slightly  channeled  laterally  above,  and 
broadly  beveled  below,  opposite  side  relatively  low,  deeply  channeled, 
inferior  surface  well-defined,  very  broad,  plane,  and  strongly  beveled  to 
inferior  acute  angle,  in  outline  long-subrhomboidal  as  seen  from  the 
deeper  face,  which  is  more  or  less  strongly  furrowed  vertically.  Crown 
slightly  exceeding  the  length  and  breadth  of  the  base,  the  convex  face 
rising  abruptly  from  the  basal  margin,  gently  arched  vertically  and  lat- 
erally, crest  compressed,  culminating  in  an  eccentric  prominence  near  one 
extremity,  broadly  arched  towards  the  opposite  end,  the  opposite  face 
descending  in  a  broad,  shallow  concavity,  which  is  limited  below  by  a 
strongly  marked  coronal  band  composed  of  from  three  to  five  imbrica- 
tions, which  form  a  continuous  band  with  that  of  the  convex  face,  where 
it  is  only  about  half  as  wide  and  composed  of  fewer  imbrications ;  the 
basal  border  in  the  convex  face  is  nearly  direct,  sharply  curved  round 
the  lateral  extremities  and  somewhat  prominently  defined  from  the  basal 
region;  in  the  concave  face,  the  basal  bordQr  is  strongly  produced,  the 
median  portion  gently  arched  upward  and  inward,  and  sharply  curved 
to  the  extremities  in  the  obliquely  tru^ncated  lateral  portions.  Tbe  coro- 
nal surfaces  are  polished  and  present  a  delicate  vertical  striation  in  the 
lower  portions ;  on  nearing  the  crest  delicate  vertical  sulci  often  appear, 
which  produce  a  minute  denticulation,  and  which  is  especially  discerni- 
ble in  the  convex  side. 

Mr.  Van  Hobnb  has  brought  together  a  beautiful  series  of  teeth  from 
the  St.  Louis  beds,  which  we  have  been  led  to  regard  as  the  representa- 
tives of  a  distinct  form.  At  Alton  and  St.  Louis  these  teeth  are  asso- 
ciated with  the  C»  insigniSj  Leidy,  and  a  more  slender  form  closely  allied  to 
C,  ctiltilltis^  N.  and  W.,  of  the  Chester  limestone.  The  latter  form  also 
occurs  at  the  Pella  (Iowa)  locality,  associated  with  C.  inconstans^  with 
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which  latter  form  the  present  teeth  may  possibly  prove  to  be  identical. 
But,  taking  into  consideration  the  distinctive  features  presented  b}'  the 
above  described  teeth,  it  would  be  mere  assumption  to  recognize  such 
specific  identity  in  the  present  state  of  knowledge  regarding  their  varia- 
bleness, and  the  absence  of  material  showing  the  gradations  such  as 
have  been  illustrated  by  the  large  series  of  specimens  of  C  inconstans, 
whose  association  render  their  evidence  almost  conclusive,  and  which 
are  equally  strongly  marked  from  the  few  examples  of  the  present  form 
occurring  at  the  same  locality.  The  teeth  under  consideration  present 
some  individual  variation  in  size  and  form,  though  more  to  the  extent 
noticed  in  the  above  mentioned  form.  They  approach  C.insignis  in  the 
outline  of  the  convex  aspect,  but  are  distinguishable  by  their  stronger 
proportions  and  more  angular  general  figure. 

Position  and  locality :  Upper  beds  of  the  St.  Louis  limestone;  Alton, 
Illinois,  St.  Louis,  Missouri,  and  Pella,  Iowa. 

Chomatodus  INCONSTANS,  St.  J.  and  W. 

PI.  X,  Ilg.  5-14- 

The  collections' from  a  single  locality  and  stratum,  in  the  St.  Louis 
limestone  of  Iowa,  afford  a  fine  series  of  isolated  teeth,  which  present 
considerable  variation  in  form  and  size,  constituting  three  or  four  quite 
well-marked  varieties,  but  which  are  intimately  united  by  the  gradation 
of  characters  common  to  all,  and  which  seem  to  furnish  conclusive 
evidence  of  their  specific  identity,  however  widely  extreme  examples 
may  appear  to  difier  from  one  another.  1.  The  teeth  here  designated 
possess  in  common  the  same  coronal  characters,  which  undergo  the 
least  modification  of  any  part  of  the  tooth  in  the  mutations  which  are 
traceable  in  the  various  individuals  which  depart  most  widely  from  the 
normal  condition  of  the  species.  But  in  the  basal  region  occur  the 
principal  variations,  which  give  rise  to  the  more  or  less  strongly  marked 
vertical  forms  herein  noticed.  The  crown  forms  a  rather  stout,  regularly 
sloping  ridge,  the  crest  of  which  is  subcentral  or  nearest  the  convex 
border,  which  latter  is  gently  arched  in  both  directions,  while  the  oppo- 
site face  is  occupied  by  a  wide  and  usually  deeply  excavated  furrow 
extending  the  entire  length  of  the  concave  face,  and  margined  below 
by  the  thin,  straight  or  slightly  arched  border,  the  upper  surface  of 
which  often  presents  a  delicately  wrought  basal  band  composed  of 
several  imbrications }  the  crest  of  the  crown  usually  culminates  near 
one  or  other  extremity,  whence  on  the  one  side  the  slope  is  abrupt  to 
the  rounded  or  somewhat  obliquely  truncated  extremity,  while  on  the 
other  it  gradually  diminshes  in  elevation  towards  the  obtusely  i>ointed 
extremity  of  the  tooth ;  the  basal  band,  instead  of  forming  a  narrow 
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belt,  as  in  (7.  inerassattiSj  extends  well  up  the  convex  face  in  a  wide  belt 
interrupted  by  obscure  imbrications;  it  is,  however,  in  comparatively 
few  individuals  that  the  coronal  folds  are  well  preserved,  and  probably 
in  no  instance  were  they  as  strongly  developed  as  in  the  above  men- 
tioned form.  In  the  teeth  which  represent  the  normal  aspect  of  the 
present  form,  the  root  is  apparently  produced  downward  in  a  plane 
nearly  vertical  to  that  of  the  crown,  moderately  thick,  nearly  median, 
deeply  channeled  beneath  the  produced  border  of  the  concave  face,  less 
so  in  the  opposite  side,  and  slightly  beveled  along  the  lower  margin, 
inferior  surface  well-defined,  very  oblique,  or  nearly  corresponding  to  the 
plane  of  the  convex  crown  face,  in  depth  equal  to  or  exceeding  the 
greatest  elevation  of  the  crown.  2.  Among  these  teeth  there  are  some 
which  present  a  strong,  irregular  serration  of  the  crest,  as  shown  in  fig. 
7,  PI.  X;  the  root  is  vertical. as  in  the  before  mentioned  variety,  while 
in  other  respects  they  are  very  similar,  the  denticulate  character  grad- 
ually merging  into  those  in  which  the  crest  is  quite  worn.  3.  A  third 
variety  presents  a  more  regular  crest  line,  which,  although  it  is  not 
central,  shows  the  side  corresponding  to  the  convex  face  to  be  slightly 
excavated,  the  root  more  obliquely  produced  in  the  plane  of  the  convex 
crown-face^  and  constituting  a  connecting  link  between  the  above  men- 
tioned and  the  following  extreme  varieties.  4.  Under  this  head  is 
included  a  series  of  teeth  which  might  at  first  seem  to  be  quite  dissimi- 
lar from  their  associates,  as  above  described.  They  are  distinguished 
by  their  uniform  outline,  the  two  longer  sides  being  jiearly  parallel,  the 
coronal  crest  nearly  central  and  moderately  arched,  the  concave*  face 
gently  depressed,  the  opposite  face  but  slightly  arched  vertically,  some- 
times quite  plane  or  faintly  depressed ;  the  basal  folds  are  obsolete  in 
all  the  examples  before  us.  The  root,  which  in  the  previously  men- 
tioned varieties  is  more  or  less  nearly  vertical,  in  the  present  examples 
is  remarkable  for  its  extravagant  obliquity,  indeed  so  much  so  that  in 
some  extreme  cases  it  forms  an  uninterrupted  plane  with  the  convex 
crown  face,  or  even  uniting  at  the  basal  limit  at  a  sUght  angle,  in  some 
the  basal  border  being  slightly  raised,  in  others,  again,  simply  defined 
by  the  angulation  and  the  perceptible  difference  in  the  superficial  struc- 
ture of  the  crown  as  compared  with  that  of  the  basal  portion,  as  shown 
in  fig.  10.  However,  the  gradation  which  these  latter  teeth  exhibit,  in 
connection  with  the  gradation  observed  in  the  preceding  varieties,  seems 
to  afibrd  conclusive  evidence  of  their  specific  identity.  The  surface 
ornamentation  is  much  the  same  in  all  the  varieties,  consisting  of  a 
more  or  less  distinct,  minute  stiiato-punctation  when  not  concealed  by 
the  dense,  smooth,  enamel-like  coating. 

From  a  careful  examination  of  the  above  noticed  teeth,  it  would 
appear  that  they  probably  constituted  the  variable  dentition  of  one  and 
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the  same  species.  Among  themselves  the  rarioas  forms  are  linked 
together  by  the  unmistakable  gradation  of  characters,  while  at  the 
same  time  they  are  not  easily  confounded  with  others  which  are  regarded 
as  specifically  distinct.  Of  the  latter,  the  Keokuk  and  Burlington  for- 
mations have  afforded  many  beautiful  examples,  and  which  exhibit 
precisely  the  same  range  of  individual  variation,  though  associated  with 
other  features  of  presumably  distinctive  importance.  The  latter  forms 
were  originally  indicated  under  the  name  ffelodus  angulattis  in  th^ 
second  volume  of  the  present  report. 

Indubitable  examples  of  the  form  under  consideration  have  been 
obtained  only  from  the  St.  Louis  limestone,  at  a  single  locality  in  the 
northern  extension  of  the  formation  in  Central  Iowa.  However,  our 
collections  contain  a  few  examples  of  teeth  from  the  Warsaw  beds, 
which  are  difficult  to  distinguish  from  the  present  form,  since  they  present 
precisely  the  same  variations  as  have  been  observed  in  connection  with 
the  St.  Louis  specimens.  Most  of  these  teeth  are  so  worn  that  a  satisfac- 
tory comparison  is  out  of  the  question ;  but  a  single  specimen  obtained 
by  Mr.  VAN  Hoene  in  the  Warsaw  beds  at  Barrett's  Station,  Missouri, 
is  deserving  of  particular  notice :  The  tooth  is  of  average  size,  and  is 
distinguished  by  its  linear  or  very  slightly  curved  convex  border,  nearly 
uniform  and  prominent  crest,  relative  great  depth  of  the  convex  face, 
the  lower  half  of  which  is  occupied  by  a  broad  coronal  belt  composed 
of  five  or  six  strong,  regular  imbricating  folds,  which  are  seldom 
branched  or  implanted,  concave  face  rising  abruptly  from  the  narrow 
marginal  border,  which  is  apparently  composed  of  two  folds,  and  present- 
ing a  relatively  narrow,  deeply  channeled  outline  quite  in  contrast  to 
that  observed  in  the  numerous  representatives  from  the  St.  Louis  beds. 
Th6  base  formed  a  strong  plate  projecting  downward  in  a  plane  closely 
corresponding  to  that  of  the  convex  crown-face,  from  which  it  is  defined 
by  the  produced  and  sharply  inbeveled  marginal  border ;  the  convex 
crown-face  is  coarsely  striato-punctate  in  the  triturating  surface  along 
the  crest,  the  opposite  face  is  smooth  and  polished.  From  the  same 
horizon,  in  the  exposures  above  the  mouth  of  Piasa  creek,  Mr.  Van 
HoBNE  has  obtained  other  specimens,  but  which,  iu  the  abraded  con- 
dition, afford  at  best  unsatisfactory  comparison  with  the  allied  if  not 
identical  form  from  the  superimposed  beds. 

The  Chester  limestone,  also,  have  afforded  a  few  teeth,  which  present 
the  same  general  features,  but  which,  unfortunately,  are  not  sufficiently 
well-preserved  to  trace  more  intimate  relationship  than  in  the  case  of 
the  Warsaw  form.  They  are,  however,  apparently  distinguished  by  the 
fewer,  stronger,  and  more  regular  coronal  folds,  perhaps  more  rectan- 
gular outline,  stronger  base,  and  perceptibly  finer  puuctation.  But  in 
view  of  the  variableness  of   the  surface  structure  under  the  varying 
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conditions  of  the  preservation  of  the  crown,  little  dependence  can  be 
placed  on  the  latter  feature. 

Of  the  last  mentioned  forms,  which  we  have  provisionally  indicated 
by  the  designations  0.  Varsouviemis  and  C.  Ghesteretma,  we  have  intro- 
duced illustrations  of  a  few  of  the  better  preserved  specimens,  hoping 
by  this  means  to  call  attention  more  particularly  to  their  consideration 
when  the  organization  of  more  complete  materials  shall  enable  a  satis- 
factory comparison  with  the  form  described  above,  and  thereby  settle 
their  relationship  with  one  another. 

Position  and  locality :  Common  in  the  calcareous  shales  of  the  St 
Louis  formation ;  Pella,  Iowa.  The  locality  of  the  Warsaw  form  is 
indicated  above ;  the  Chester  form  occurs  at  Chester,  Illinois. 

,     Genus  LISGODUS,  St.  J.  and  W. 

Teeth  laterally  abbreviated,  strong.  Crown  thick,  or  moderately 
compressed,  more  or  less  acuminate,  sharp-crested,  and  sometimes 
obscurely  serrated,  basal  margins  well-defined  from  the  base,  descend- 
ing lowest,  or  most  produced,  in  the  concave  face,  which  is  more  or  less 
strongly  arched  laterally,  the  convex  face  lowest,  forming  a  more  or 
less  vertical  plane  area,  coronal  belt  encircling  the  crown,  and  composed 
of  one  or  more  imbricating  folds.  Base  nearly  vertical  to  the  crown, 
rectangular  in  outline,  thick,  less'than  the  lateral  diameter  of  the  crown, 
in  depth  equal  to  or  exceeding  the  elevation  of  the  crown,  inferior  sur- 
face well-defined  from  either  face  above,  and  generally  slightly  bevelexi 
from  the  concave  to  the  opposite  border.  Coronal  surfaces  invested 
with  a  polished  enamel-like  layer,  the  worn  crest  striato-punctate. 

In  regard  to  the  affinities  of  the  form^  herein  included  to  the  species 
with  which  they  are  associated,  we  have  sought  in  vain  to  discover 
features  which  would  more  than  vaguely  suggest  their  intimate  relation 
to,  much  less  their  specific  identity  with,  other  generic  forms.  Ko  gra- 
dation into  the  elongated  forms  of  Ohomatodus  is  observed,  such  as 
would  hardly  fail  to  be  represented,  did  they  exist,  in  the  splendid  col- 
lections which  have  been  so  generously  made  available  tons;  while 
the  mutual  identity  of  characters  of  the  several  forms  included  in  the 
present  group  would  seem  to  be  sufficient  evidence  of  their  generic  dis- 
tinctness. Yet  one  cannot  fail  to  note  the  affinities  or  resemblances 
which  these  teeth  bear  to  typical  Ohomatodus^  as  represented  by  (7. 
pusillusj  N.  and  W.,  or  the  representative  of  that  species  in  the  Upper 
Burlington  fish-bed ;  and  this  gives  rise  to  the  suspicion  that  the  acqui- 
sition of  a  series  of  the  latter  teeth  in  their  relative^  natural  position 
might  prove  these  to  belong  to  the  dentition  of  one  and  the  same  form — 
an  arrangement  something  like  the  triturating  plates  of  the  Myliodonts. 
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Thus  we  might  expect  to  find  the  L.  curtus  associated  with  (7.  ptmllus^ 
and  the  L.  selluliformis  with  CJiomatodus  insignisjj  Leidy.  Bat  as  we 
have  DO  facts  leading  to  the  positive  demonstration  of  such  relationship, 
and  as  they  constitute  amongst  themselves  a  well-defined  type,  we  have 
preferred  to  recognize  their  apparent  distinctness  in  preference  to 
assuming  a  probable  generic  and  specific  indentity  with  the  above  men- 
tioned forms.  . 

LiSGODUS  OURTUS,  St.  J.  and  W. 

PI.  X  A,  Fig.  20-22. 

Teeth  very  small,  lateral  diameter  and  hight  about  equal,  robust, 
symmetrical  in  form.  The  crown  forms  a  prominent,  regularly  arched, 
or  slightly  acuminate,  sharp  ridge,  presenting  from  above  a  semi  oval 
or  subelliptical  outline^  the  convex  face  is  sublenticular  in  outline, 
vertical,  nearly  plane  or  slightly  arched  laterally,  inferior  angle  gently 
or  broadly  arched  downward  in  the  middle,  sharply  beveled  to  the 
ba^ai  region,  and  bearing  two  comparatively  strong  coronal  folds; 
concave  face  about  one  third  higher  than  the  opposite  face,  elliptical 
in  outline,  crest  and  basal  line  nearly  equally  arched,  gently  concave 
vertically,  and  more  or  less  arched  or  convex  laterally,  basal  margin 
prominent,  abruptly  curved  downward  from  the  extremities,  and  gently 
arched  upward  in  the  median  region,  and  occupied  by  two  or  three  well- 
marked  imbrications;  both  coronal  faces  are  enveloped  in  a  dense, 
polished  enamel  layer,  except  along  the  crest,  which  is  usually  more  or 
less  worn  and  beveled  along  the  concave  side,  in  some  instances  it  is 
worn  down  to  half  its  original  elevation,  presenting  a  long,  narrow, 
triturating  area,  roughened  by  the  exposed  extremities  of  the  tubular 
structure.  The  base  varies  somewhat  in  depth,  the  smaller  the  tooth 
the  greater  is  its  proportionate  depth ;  but  in  all  cases  it  equals  the 
hight  of  the  convex  crown-face,  and  in  the  small  teeth  it  is  as  deep 
again,  somewhat  narrower  and  thinner  than  the  crown,  and  apparently 
always  nearly  vertical  to  the  crown,  broadly  channeled  in  either  face, 
the  one  face  being  prominently  defined  from  the  projecting  margin  of 
the  concave  crown-face,  lower  angles  well-defined  in  perfect  specimens, 
inferior  surface  flat  and  slightly  beveled  to  the  convex  edge.  A  speci- 
men of  large  size  measures  in  lateral  diameter  of  crown  .30  inch,  entire 
hight  of  tooth  .26,  elevation  of  convex  crown-face  .15,  depth  of  base  in 
the  same  side  .11,  hight  of  concave  crown-face  .18,  lateral  diameter  of 
base  nearly  .30  inch.  A  specimen  of  much  smaller  size  is  .18  inch  in 
lateral  diameter  of  crown,  which  is  equal  to  the  entire  hight  of  the 
tooth,  showing  a  relatively  much  deeper  root  than  in  the  large  teeth. 

This  elegant  little  form  is  not  uncommon  in  the  fish-bed  horizon  of 
the  Upper  Burlington,  and  is  quite  numerously  represented  in  all  the 
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collections  from  that  horizon.  A  few  imperfect  specimens  from  the 
Keokuk  limestone,  which  have  come  to  our  notice,  are  nndistinguishable 
from  the  teeth  in  the  above  mentioned  subjacent  deposits,  yet  they  may 
prove  to  be  specifically  distinct.  The  individual  variation  in  size 
observed  in  this  form  has  lead  us  to  believe  that  it  does  not  constitute 
a  part  of  the  dentition  of  other  forms  known  from  the  same  horizon. 
They  are  essentially  dissimilar  in  many  of  the  superficial  details  from 
other  Ghomatodi  with  which  they  are  associated,  and  taking  into  account 
the  variation  in  size  and  the  slight  modifications  of  relative  proportions, 
we  can  scarcely  fail  to  recognize  in  these  variations  those  features  com- 
mon to  the  more  or  less  variable  dentition  of  a  Fetalodont  species. 

Position  and  locality:  Upper  Burliugton  fish-bed;  at  the  several 
localities  in  DesMoines  and  Louisa  counties,  Iowa;  Warren  county, 
Illinois.  The  Keokuk  teeth  mentioned  above  occur  at  Warsaw,  Illinois, 
and  Dr.  Williams  has  obtained  the  same  form  in  the  Keokuk  limestone 
at  Boonville,  Missouri. 

LiSGODUs  SBRBATUS,  St.  J.  and  W. 

PI.  X  A,  Fig.  17-19. 

Teeth  exceedingly  small  and  variable  in  relative  proportions.  Crown 
stout,  semi-elliptical  in  outline  viewed  from  above,  more  or  less  acumi- 
nate, sharp-crested,  and  interrupted  by  vertical  sulci,  which  produce  an 
irregular  serration,  wliicb,  however,  is  scarcely  perceptible  in  some  of 
the  more  acuminate  individuals,  or  limited  to  oiie  or  two  faint  indenta- 
tions well  down  in  the  lateral  edges  of  the  crest ;  convex  face  nearly 
vertical,  slightly  arched  laterally  or  nearly  straight,  basal  margin  well- 
defiued  from  the  root  and  marked  by  a  proportionately  wide  coronal 
band,  consisting  of  two  imbrications,  which  span  the  tooth  in  a  direct 
course,  or  sometimes  gently  arched  upward  in  the  middle,  and  again  at 
the  extremities;  opposite  face  half  as  high  again  as  convex  face,  but 
in  the  more  strongly  acuminate  specimens  the  two  faces  are  nearly 
equal  in  elevation,  moderately  concave  vertically,  gently  and  irregularly 
arched  laterally,  median  region  more  or  less  swollen,  basal  line  promi- 
nently produced  beyond  the  root,  arched  upward  in  the  middle,  and 
again  abruptly  curved  upward  to  the  extremities,  and  occupied  by  three 
imbricating  folds,  which  form  a  band  but  little  wider  and  continuous 
with  that  of  tbe  opposite  face.  The  crown  is  covered  with  a  polished 
enamel  layer,  the  triturating  surface  being  most  strongly  marked  in  tbe 
concave  side,  (though  in  none  of  tlie  specimens  is  it  as  distinct  as  in  L, 
curttiSj)  and  giving  rise  to  the  vertical  striation  and  striate  punctate 
appearance  commonly  observed  for  a  greater  or  less  distance  below  the 
erest.    The  base  is  well-developed,  angular  in  outline,  nearly  vertical 
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to  the  crown,  a  little  narrower  and  not  as  thick,  in  depth  usually  less 
than,  though  in  some  instances  nearly  or  quite  equal  to,  the  hight  of 
the  crown,  both  faces  slightly  channeled  laterally,  lower  edges  worn  or 
less  angular,  inferior  surface  gently  beveled  to  the  concave  side.  A 
very  acuminate  specimen  is  .20  inch  in  greatest  lateral  diameter,  hight 
of  crown  .14 ;  a  low,  serrated  tooth  measures  in  lateral  diameter  .18, 
entire  hight  of  tooth  .17,  elevation  of  crown  .08.  There  are  individuals 
with  even  a  lower  crown,  but  that  last  mentioned  probably  represents 
the  normal  proportions  of  these  teeth. 

This  form  is  much  like  that  described  under  the  name  L,  curttiSj 
presenting  nearly  the  same  general  outline  and  proportions.  It  differs, 
however,  in  the  serrated  character  of  the  crest,  and  the  medially  upward 
arching  or  horizontal  basal  line  of  the  convex  face,  also  in  its  smaller 
size.  Otherwise  it  is  most  intimately  allied  to  the  above  mentioned 
form,  in  the  serrated  condition  of  the  crest  does  it  depart  most  widely. 
Yet  we  find  examples  in  which  the  latter  character  is  nearly  obsolete, 
and  which,  but  for  the  slight  lateral  position  of  the  apex,  as  well  as 
those  other  distinctive  features  noted  above,  might  be  mistaken  for  the 
form  with  which  it  occurs.  From  L,  selluliformis  of  the  St.  Louis  lime- 
stone, it  differs  in  its  less  symmetrical  outline  and  proportions,  and  the 
vertical  position  of  the  base ;  in  the  character  of  the  coronal  serration 
it  closely  resembles  that  form. 

We  are  largely  indebted  to  Mr.  SPBiNaEB  for  the  means  of  compar- 
ing a  large  number  of  individuals  of  this  and  the  previously  described 
form,  all  of  which  were  obtained  from  a  single  locality  in  the  ichthyic 
stratum  of  the  Upper  Burlington  limestone ;  the  same  association  is 
also  known  at  other  localities,  but  the  Louisa  county  (Iowa)  locality  has 
afforded  by  far  the  largest  and  most  interesting  suite  of  these  teeth. 

Position  and  locality :  Fish-bed  of  the  Upper  Burlington  limestone ; 
Louisa  and  Des  Moines  counties,  Iowa  3  Warren  county,  Illinois. 


LiSGODUS  SELLULIFORMIS,  St.  J.  and  W. 

PI.  Xa,  Fig.  16. 

Teeth  very  small,  thick,  greatest  hight  exceeding  the  lateral  diameter. 
The  crown  is  strongly  arched,  sharp,  terminating  in  a  thickened,  more 
or  less  acutely  rounded  point,  and  low  down  upon  the  flanks  one  or  two 
faint  serrations  give  to  the  lateral  edges  an  obscure  denticulate  charac- 
ter; the  convex  crown  face  presents  a  subtriangular,  vertical  area,, 
sometimes  moderately  arched  laterally,  and  margined  below  by  a  well- 
marked  horizontal  coronal  fold ;  concave  face  obtusely  curvilinear  in 
outline,  broadly  rounded  below,  gently  concave  vertically,  its  greater 
area  occupied  by  a  strong  median  ridge  descending  from  the  ax)ex  and 
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giving  rise  to  the  prominent  lateral  convexity  in  the  coronal  contonr, 
and  bordered  by  a  rather  wide  coronal  belt  composed  of  at  least  two 
imbricating  folds.  The  coronal  surfaces  are  usually  smooth,  in  worn 
surfaces  coarsely  striato-punctate,  and  sometimes  enlarged  in  a  dense, 
vertically  undulated  or  corrugated  enamel  layer.  Base  strong,  thick, 
rectangular  in  shape,  in  depth  nearly  equal  to  the  bight  of  the  crown, 
sofnewhat  less  in  lateral  diameter,  slightly  compressed  in  the  middle 
and  expanded  below,  inferior  surface  well-defined  and  beveled  from  the 
convex  to  the  concave  border,  slightly  produced  beyond  the  vertical 
plane  of  the  convex  crown-face,  and  sharply  defined  above  by  the  pro- 
jecting basal  angles  of  the  crown.  A  specimen  of  ordinary  dimensions 
measures  in  lateral  diameter  of  crown  .12  inch,  hight  of  convex  crown- 
face  .06,  hight  of  concave  face  .10,  lateral  diameter  of  base  .08,  entire 
elevation  of  tooth  .14  inch. 

Although  we  have  seen  but  few  examples  of  this  exceedingly  small  and 
handsome  form  in  the  collection  of  Mr.  Van  Hobne,  their  state  of  preser- 
vation, fortunately,  is  such  as  to  render  their  distinctive  features  easily 
discernible.  It  is  most  intimately  related  to  X.  serratus  of  the  Upper 
Burlington  limestone  ]  but,  besides  being  scarcely  half  the  size  of  that 
form,  it  is  further  distinguished  by  the  relatively  larger  root,  the  verti- 
cal position  of  the  convex  crown-face  and  its  nearly  horizontal  basal 
line,  while  that  of  the  opposite  face  is  more  strongly  and  regularly 
arched  downward,  also  the  inequal  elevation  of  the  coronal  faces )  the 
denticulations  of  the  crest  are  more  remote  from  the  apex. 

Position  (md  locality : .  Upper  beds  of  the  St.  Louis  limestone  ^  Alton, 
Illinois ;  St.  Louis,  Missouri. 

Genus  TAIf  AODUS,  St.  J.  and  W. 

In  recognizing  the  generic  distinctness  of  the  group  of  teeth  embraced 
under  the  above  designation,  we  have  not  been  led  to  such  disposi- 
tion by  the  assumption,  if  Antliodus  differs  generically  from  PetalodtLSj 
so  Chomatodus  in  like  manner  differs  from  the  present  group;  but  it  has 
rather  been  with  the  hope  of  eliminating  from  the  heterogeneous  assem- 
blage of  forms  usually  referred  to  Ohomatodxis  such  well -characterized 
groups  which  have  an  equal  value  as  distinctive  expressions  with  the 
various  groups  already  recognized,  which  constitute  the  family  of  Petal- 
odonts.  In  the  present  instance  we  have  a  peculiar  expression  of  char- 
acteristics which  pertain  to  certain  individuals  or  forms  which  extend 
through  a  considerable  time-space  in  the  Carboniferous  period — indeed, 
appearing  early  in  the  period  and  continuing  to  the  close  of  the  Upper 
Goal  Measure  epoch.  And  these  peculiarities,  as  compared  with  what 
may  be  regarded  as  typical  of  Chomatodus  in  the  restrictive  sense  here 


368  PAL-^ONTOLOGY  OF  ILLINOIS. 

recognized  in  the  elongated,  vertical  teeth  to  which  Prof.  AaASSiz  gave 
the  name  Ghomatodus  linearis,  (Poiss.  Foss.  torn.  Ill,  Tab.  12,  ^g,  9;  not 
fig.  5,  7, 12,)  the  group  under  consideration,  will  be  found  to  present  a 
marked  contrast  in  the  relative  position  of  the  base,  which  closely 
adheres  to  the  margin  beneath  the  basal  border  of  the  concave  crown- 
face,  the  basal  area  beneath  the  opposite  coronal  face  more  nearly  cor- 
responding to  that  of  Antliodus.  In  the  laterally  extended  linear  oat- 
line  of  the  crown  there  is  strong  resemblance  to  typical  Ghomatodus; 
Hut  in  the  disproportionate  depth  of  the  coronal  surfaces  and  the  mar- 
ginal position  of  the  root,  it  presents  affinities  with  Antliodus.  From 
the  latter,  however,  it  is  distinguished  by  the  linear  or  rectangular  out- 
line of  the  crown,  and  perhaps  also  the  distinct  definition  of  the  infe- 
rior surface  of  the  root,  which  in  A7itliodus  appears  to  be  rounded  as  in 
Petalodus  and  Ctenopetalu-s, 

We  have,  however,  observed  in  certain  forms  from  the  St.  Louis  and 
Chester  formations,  an  association  of  individuals  the  specific  affinities 
of  which  we  strongly  suspect,  and  which  exhibit  a  combination  of  out- 
line and  contour  which  might  be  regarded  as  evidence  positive  of  their 
relationship  with  Antliodus,  But  if  we  restrict  Antliodus  to  those  forms 
which  possess  a  crown  essentially  like  Petalodus,  with  a  shallow  root,  it 
may  be  admissible  to  recognize  in  the  above  mentioned  form  a  type 
intermediate  between  the  true  Ghomatodus  and  Antliodus,  Yet,  if  we 
adhere  to  the  strict  interpretation  of  the  facts  at  present  represented, 
it  seems  highly  probable  that  the  forms  referred  to  under  the  above 
head  may  prove  to  represent  the  extremely  varied  dentition  of  one  and 
the  same  genus. 

Of  the  present  type  of  teeth  the  following  representatives  have  already 
been  described :  Ghomratodu^s  gra^nllimusy  N".  and  W.,  G,  multiplicatusj 
N.  and  W.,  of  the  Upper  Burlington ;  G.  ohscuru^,  Leidy,  of  the  Keokuk  ; 
0.  angulatusj  K  and  W.,  of  the  Coal  Measures.  In  the  study  of  the 
collection  of  Mr.  SPBiNaEB,  we  have  been  led  to  suspect  the  possible 
specific  identity  of  such  forms  as  represented  by  G.  gracillimvs  and  a 
form  closely  resembling  Antliodus  politus,  N.  and  W.,  which  it  repre- 
sents in  the  Upper  Burlington  deposits.  Should  these  inferences  prove 
correct,  then  all  the  forms  hereinafter  noticed  will  probably  fall  under 
the  genus  Antliodtis^  as  amended  and  extended. 


Tanaodus  sublunattjs,  St.  J.  and  W. 

PI.  XI,  Pig.  87. 

We  have  provisionally  recognized  the  specific  distinctness  of  a  form, 
represented  by  a  single  specimen  in  the  collection  of  Mr.  Van  Hobne 
from  the  St.  Louis,  which  bears  certain  resemblances  to  the  teeth 
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referred  to  under  the  above  genxxB  with  which  it  is  here  associated.  The 
tooth  is  very  small  and  delicate,  and  so  imbedded  as  to  reveal  only  the 
basal  and  convex  coronal  aspect.  Viewed  from  below,  the  basal  area 
presents  an  irregular  trapezoidal  outline,  a  little  broader  at  one  extremity 
than  the  other  and  rounded  or  obliquely  truncated,  gently  arched  out- 
ward along  the  concave  border,  beneath  which  is  situated  the  low,  com- 
paratively short  root.  The  basal  margin  of  the  convex  face  is  slightly 
arched  inward,  and  defined  by  a  simple  coronal  fold,  which  forms  the 
well-marked  angulation  between  the  basal  area  and  the  convex  crown- 
face,  which  latter  is  low,  nearly  plane,  gently  arched  along  the  crest, 
which  is  produced  beyond  the  basal  line,  and  gradually  declines  in  eleva- 
tion from  the  broader  extremity,  and  interrupted  by  delicate  vertical 
sulci  which  produce  a  faint  denticulate  appearance.  Lateral  diameter 
of  crown  about  .23  inch,  anteroposterior  diameter  .10. 

The  sublnnate  outline  shorter,  relatively  wide,  and  more  strongly 
arched  concave  border,  also  the  more  central  position  of  the  root,  con- 
stitute the  more  prominent  features  which  distinguish  the  present  form 
from  its  congenus.  In  its  short  lateral  extent  it  bears  resemblance  to 
Antliodus;  but  the  straight  convex  margin  and  vertical  inequality  in 
the  crest  line  present  characters  more  or  less  strongly  in  contrast  with 
the  symmetrical  outlines  of  the  typical  examples  of  the  latter  group. 

Position  and  locality:  Upper  beds  of  the  St.  Louis  limestone;  Alton, 
Illinois. 

Tanodus  pumilus,  St.  J.  and  W. 

PI.  XI,  Fig.  1,8, 3,  4, 5. 

Teeth  small,  moderately  strong  though  variable  in  proportions,  crown 
moderately  compressed  or  rapidly  thickening  towards  the  base,  broadly 
arched  along  the  crest,  sometimes  obscurely  denticulated  near  the 
extremities,  and  usually  projecting  at  a  considerable  angle  'beyond  the 
basal  margin  of  the  convex  crown-face;  the  concave  face  is  irregularly 
elliptical  in  outline,  in  some  examples  the  longer  sides  converge  towards 
one  or  other  extremity  giving  rise  to  a  more  or  less  subtriangular  outline, 
very  gently  arched  laterally  and  slightly  depressed  vertically,  basal  mar- 
gin slightly  undulating  in  its  downward  and  outward  course,  and  defined 
by  a  very  wide  basal  band  composed  of  five  or  six  imbricated  folds,  from 
the  upper  margin  of  which  the  plain  coronal  surface  ascends  at  a  slight 
angle,  lateral  extremities  inequally  and  more  or  less  acutely  and 
obliquely  rounded  or  truncated ;  the  convex  face  is  about  half  the  hight 
of  the  opposite  side,  irregularly  Innate  in  outline,  gently  arched  laterally^ 
or  sometimes  strongly  so  in  laterally  abbreviated,  acuminate  examples, 
nearly  plane  vertically,  basal  margin  generally  very  gently  arched 
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npward,  sometimes  cnrved  downward  or  irregularly  sin uose,  and  limited 
by  a  narrow,  though  well  marked  coronal  belt  consisting  of  as  many  as 
five  imbrications;  coronal  surfaces  smooth  or  faintly  striated,  striato- 
punctate  along  the  worn  crest.  Basal  area  broad,  gently  depressed  and 
more  or  less  distinctly  defined  from  the  root,  which  latter  varies  consid- 
erably in.^depth  in  different  individuals,  antero-posteriorly  compressed  or 
wedge-shaped,  sharply  defined  from  the  projecting  margin  of  the  con- 
cave crown-face,  descending  more  or  less  obliquely  backward  or  out- 
ward, laterally  converging,  inferior  surface  slightly  oblique  to  the 
horizontal  plane  of  the  crown,  but  generally  obscurely  defined  and 
often  terminated  in  a  sharp  edge ;  both  faces  more  or  less  coarsely 
roughened.  A  small  symmetrical  and  unusually  well  preserved  tooth 
measures  in  lateral  diameter  .32  inch,  hight  of  concave  crown  face  .15, 
hight  of  convex  face  .07,  greatest  diameter  of  root  .23,  depth  of  inner 
face  about  .05  inch. 

This  form  presents  considerable  individual  variability,  which  proba. 
bly,in  consequence  of  the  larger  number  of  specimens  which  exist  in  the 
collections,  is  even  more  striking  than  in  the  case  of  T.  bellicinctuSj  with 
which  it  is  intimately  allied.  Eegarding  the  specific  identity  of  these 
varied  forms,  the  only  evidence  is  their  association  in  the  same  stratum 
and  certain  well-defined  peculiarities  of  coronal  or  basal  conformation 
common  to  all,  however  variable  and  dissimilar  in  outline  are  the 
extreme  eicamples.  Compared  with  T,  helUcinctuSj  besides  its  smaller 
size,  it  is  distinguishable  by  the  more  strongly  developed  coronal  bands 
encircling  the  basal  margins  of  the  crown,  and  the  relatively  deeper 
and  more  oblique  root;  all  the  specimens  thus  far  known  are  less  elon- 
gated laterally,  and  of  less  symmetrical  proportions,  upon  which  latter 
feature,  however,  little  stress  should  be  placed  in  the  present  state  of 
our  knowledge  of  the  Chester  forms. 

The  particular  horizons  and  localities  which  have  afforded  indubita- 
ble examples  of  the  present  form,  also  afford  teeth  having  the  same 
general  outline,  but  which  present  unmistakable  evidence  of  extreme 
abrasion  in  the  roughened  coronal  portion  and  the  sulcation  of  the 
basal  area  immediately  beneath  the  convex  coronal  border.  In  these 
teeth  the  convex  crown-face  is  worn  down  to  an  obtuse  ridge,  the 
coronal  folds  being  obsolete  in  either  face,  though  along  the  inner 
margin  a  strong  ridge  defines  the  basal  limits,  while  the  intermediate 
space  presents  a  more  or  less  deep,  broad  excavation,  which  occupies 
the  concave  crown-face ;  in  all  these  teeth  the  root  is  wedge-shaped 
and  terminated  inferiorly  in  a  sharp  edge.  Notwithstanding  the 
absence  of  specimens  showing  a  gradation  into  the  more  perfect  teeth 
of  the  above  description,  as  in  the  instance  of  T.  hellidnctus^  their  rela- 
tionship seems  to  be  unmistakable,  since  they  exhibit  the  same  eviden- 
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ces  of  attrition,  possibly  of  immaturity,  which  characterize  the  worn 
teeth  of  the  former  species:  indeed  so  intimate  is  the  resemblance 
between  the  worn  examples  of  these  two  species,  that,  were  they  known 
only  from  the  imperfect  teeth,  they  might  be  mistaken  for  one  and  the 
same  species. 

Associated  with^  the  present  form  there  is  a  group  of  teeth  equally 
well  represented,  and  which  holds  precisely  the  same  relationships  to 
that  above  described,  as  do  the  teeth  noticed  under  the  head  of  T. 
depre88tus  to  T.  hellicincius  ;  and  which,  for  the  same  reasons  as  assigned 
in  that  instance,  are  provisionally  referred  to  a  distinct  group,  which 
is  noticed  at  length  in  the  description  under  T.prcenuntius. 

Position  and  locality  :  Upper  beds  of  the  St.  Louis  limestone ;  Alton, 
Illinois,  Pella,  Iowa. 

Tanaodus  Pb^nuntius,  St.  J.  and  W. 

PI.  XI,  Fig.  6,  T.  8,  9.  10. 

Teeth  small,  laterally  elongated,  long-elliptical  or  gently  arcuate, 
outer  and  inner  margins  more  or  less  nearly  parallel,  extremities 
rounded  or  obliquely  truncated.  The  concave  crown-face  is  gently 
depressed  vertically,  very  slightly  so  or  nearly  straight  in  the  long 
diameter,  and  sometimes  gently  arched,  basal  margin  slightly  raised 
and  forming  a  right-angle  with  the  abrupt  face  of  the  root,  destitute 
of  distinct  imbricating  folds,  straight  or  slightly  arched  inward  and 
upward,  and  more  or  less  abruptly  curved  round  the  lateral  extremities, 
gently  arched  in  both  directions  along  the  crest,  which  forms  a  low, 
obtuse  ridge,  sometimes  obscurely  and  irregularly  denticulate,  and 
closely  bordering  the  convex  side  of  the  crown,  which  latter  is  corres- 
pondingly low,  nearly  plane  or  faintly  channeled  vertically,  broadly 
arched  laterally,  very  gently  and  sometimes  irregularly  curved  down- 
ward along  the  lower  margin,  which  is  sharply  defined  from  the  inferior 
region,  and  sometimes,  though  rarely,  marked  by  obscure,  irregularly 
disposed,  thread-like  lines;  the  coronal  surfaces  present  a  coarse, 
irregular  vermiculose  appearance,  and  along  the  crest  a  coarse  punc- 
tate or  striato-punctate  structure,  the  vertical  tubes  being  often  gathered 
into  irregularly  spaced  bundles,  which  give  rise  to  the  obtuse  denticu- 
lations  frequently  observed  in  the  crest.  The  root  forms  a  strong, 
laterally  narrowed,  wedge-shaped  process,  faintly  channeled  laterally 
and  abruptly  defined  from  the  margin  of  the  concave  crown-face,  upon 
the  opposite  side  scarcely  definable  from  the  wide  basal  area,  the  contour 
of  which  IS  more  or  less  irregularly  convex,  and  defined  above  by  a 
faint  sulcation  extending  along  and  just  beneath  the  basal  angle  of  the 
convex  crown-face ;  the  basal  area  is  faintly  roughened  or  smooth,  and 
fftint  vertical  sulci  sometimes  appear  in  the  root.    Greatest  diameter  of 
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a  large  size  specimen  about  .53  inch,  antero-posterior  diameter  .20,  or 
but  a  trifle  more  than  the  hight  of  the  concave  crown-face,  elevation 
of  convex  face  .05,  depth  of  root  beneath  the  concave  face  .14  inch. 

The  individuals  of  the  present  form  are  somewhat  variable  in  outline, 
and  in  many  of  the  teeth  some  of  the  characters  noticed  above  are 
obsolete ;  very  few  examples  show  any  trace  of  coronal  folds  along  the 
basal  margin  of  the  convex  crown  face,  though  all  present  the  same 
l*ugose  coronal  structure  and  absence  of  coronal  folds  in  the  concave 
face;  the  crest  also  varies  from  a  vertical  position  in  relation  to  the 
horizontal  plaqe  of  the  crown,  being  sometimes  slightly  inclined  from 
within,  which,  however,  is  probably  due  to  the  wearing  away  of  the 
convex  surface ;  the  crest  rarely  shows  distinct  denticnlations,  and  in 
some  teeth  the  inferior  region  exhibits  evidence  of  greater  or  less  abra- 
sion along  its  outer  margin,  as  though  by  the  impingement  of  the  con- 
tiguous tooth,  to  which  may  be  attributed  certain  irregularities  in  the 
basal  contour.  But  in  all  these  teeth  there  prevails  a  marked  uniformity 
in  general  appearance,  requiring  but  slight  experience  to  be  able  to 
recognize  their  identity. 

This  form  is  closely  allied  to  that  described  from  the  Chester  division 
under  the  name  T.  depressus;  yet,  notwithstanding  in  both  may  be 
traced  the  same  kind  of  individual  variability,  a  critical  comparison  of 
a  fine  suite  of  teeth  from  the  two  horizons  discloses  certain  slight  but 
persistent  differences,  which  together  strongly  impress  one  with  the 
conviction  of  their  specific  distinctness.  In  all  the  St.  Louis  teeth  the 
crest  is  less  elevated  and  less  erect  or  produced  outward  over  the 
basal  line  of  the  convex  crown-face ;  the  superficial  markings  of  the 
crown  also  differ,  in  the  present  form  being  coarser  and  rougher  than 
in  the  Chester  teeth.  But  in  these  teeth  one  cannot  fail  to  observe 
those  appearances  which  seem  to  indicate  the  action  of  abrading  influ- 
ences to  a  more  considerable  extent  than  is  presented  in  the  latter 
form ;  and  in  this  feature,  too,  the  same  uniformity  prevails  as  observed 
in  other  respects. 

Regarding  the  affinities  of  these  teeth  with  ai^parently  allied  forms 
from  the  same  horizons,  the  same  suggestions  are  presented  and  the 
same  difficulties  encountered  in  determining  the  nature  of  their  resem- 
blances, and  the  character  of  their  relationship,  as  has  been  observed 
in  connection  with  T.  depressus.  However  remote  their  resemblance 
may  be  to  T.  sculptusy  it  is  of  the  same  nature  as  that  of  T.  depressus  to 
T.  polymorphus.  In  the  present  instance  the  resemblance  is  most  strik- 
ingly portrayed  in  the  general  contour  of  the  basal  region,  the  same  as 
in  the  Chester  forms ;  but  the  most  thorough  comparison  of  the  mate- 
rials in  hand  fails  to  prove  their  identity,  while  their  relationship  to 
T,  pumilus  seems  to  be  even  more  remote  than  in  the  case  of  T.  depressus 
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and  T.  belUcinctus.  The  wedge-shaped  condition  of  root  is  more  or  less 
prevalent  in  all  these  forms — in  T.  prfenuntius  and  T,  depressus  as  a 
permanent  feature  apparently,  while  in  the  other  named  forms  it  is 
evidently,  in  part  at  least,  the  result  of  accidental  causes.  These 
peculiarities  are  strongly  suggestive  of  generic  importance,  but  in  view 
of  the  uncertainty  (which  may  indeed  exist  only  in  the  mind)  of  their 
permanence,  it  is  deemed  more  consistent  with  the  Qature  of  the  facts 
possessed  to  retain  them  provisionally  in  the  same  generic  association.* 
Indeed  were  it  possible  to  study  the  complete  dention  of  the  forms  enu- 
merated, even  a  more  intimate  specific  relationship  might  be  proved 
than  can  be  derived  from  the  study  of  the  isolated  material  now  acces- 
sible. 

Position  and  locality :    Upper  beds  of  the  St.  Louis  limestone ;  Alton , 
Illinois  I  Pella,  Iowa ;  St.  Louis,  Missouri. 


Tanaodus  soulptus,  St.  J.  and  W. 

PI.  XI,  Fig.  20, 81, 92, 83. 

Teeth  small,  presenting  as  viewed  from  above  a  somewhat  variable 
oval  or  broad  elliptical  outline.  Concave  crown-face  broad  elliptical  or 
irregularly  circular  in  outline,  but  subject  to  considerable  variation  in 
this  respect — in  some  examples  more  or  less  hexagonal,  in  others  trian- 
gular or  curvilinear — lateral  extremities  acutely  or  obtusely  rounded,  in 
some  of  the  more  circular  teeth  less  distinctly  defined,  nearly  plane  or 
more  or  less  depressed  in  the  middle,  and  rising  into  a  low,  regularly  or 
eccentrically  arched,  obtuse  crest,  which  slightly  projects  beyond  the 
basal  line  of  the  opposite  face,  the  lower  margin  is  generally  less  regu- 
larly and  more  angularly  arched  downward,  more  or  less  produced  and 
in  some  examples  sharply  inbeveled  to  the  base,  and  bordered  by  five 
tQ  six  well-defined,  narrow  imbricating  folds,  which  pass  round  the  lat- 
eral angles  in  a  broad  abruptly  curved  belt,  which  merges  into  the  nar- 
rower though  equally  well-marked  basal  band  of  the  convex  face ;  the 
convex  crown-face  presents  a  low,  lenticular  outline,  nearly  plane  verti- 
cally and  broadly  arched  laterally,  the  crest  and  inferior  margin  nearly 
the  same  in  curvature,  the  basal  margin  being  gently  arched  downwi^rd 
in  the  middle,  sometimes  angularly  so,  and  again  gently  curved  towards 
the  extremities,  forming  an  obtuse  angle  with  the  basal  area  from  which 
it  is  well-defined  by  the  imbricated  coronal  band,  except  in  examples 
which  have  suffered  from  attrition,  in  which  the  folds  as  well  as  the 
peculiar  sculpturing  in  the  entire  surface  are  obsolete.  The  lower  por- 
tion of  the  concave  face  is  elegantly  sculptured,  presenting  a  delicate 
tracery  of  undulating  and  frequently  interrupted  lines,  variously  dis- 
posed,'but  most  frequently  slightly  deflected  to  one  or  other  side,  or  in 
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some  instances  diverging  from  the  median  line  in  their  upward  course 
until  lost  in  the  papillose  surface  occupying  the  upper' space,  as  also  the 
greater  portion  of  the  convex  face,  and  the  striatopunctate  belt  imme- 
diately along  the  crest ;  also,  in  well-preserved  specimens,  the  coronal 
folds  are  more  or  less  distinctly  and  finely  striated  vertically.  The  basal 
area  nearly  corresponds  in  outline  to  the  concave  crown-face,  in  contour 
moderately  convex,  rarely  plane,  defined  from  the  basal  line  of  tbe  con- 
.  vex  crowu.face  by  a  faint  sulcation,  gradually  curved  downward  and 
merging  into  the  short,  wedge-shaped,  laterally  constricted  and  verti- 
cally sulcated  root,  the  inner  face  of  which  forms  an  abrupt  declivity 
projecting  slightly  outward,  laterally  channeled,  and  nearly  parallel 
with  the  concave  coronal  margin  from  which  it  is  more  or  less  sharply 
defined  by  the  produced  border  of  the  coronal  folds ;  the  inferior  surface 
in  the  majority  of  the  specimens  is  reduced  to  an  exceedingly  narrow 
area,  giving  to  the  root  the  appearance  of  terminating  in  a  sharp  edge  ; 
but  in  well-preserved  examples  it  forms  a  well-marked  though  very 
shallow  and  relatively  narrow  appendage,  the  flattened  inferior  surface 
of  which  agrees  with  the  horizontal  plane  of  the  crown,  and  at  the  same 
time  it  is  more  abruptly  defined  on  the  one  side  from  the  broad  basal 
region.  A  tooth  of  large  size  measures  .48  inch  in  greatest  diameter  of 
crown,  hight  of  concave  face  nearly.  .30,  elevation  of  convex  face  .08, 
greatest  diameter  of  root  .30,  depth  beneath  the  concave  coronal  border 
.10;  a  minute,  oval-shaped  tooth  is  .20  inch  in'lateral  and  .11  in  trans- 
verse diameter,  hight  of  convex  crown  face  .05,  or  about  equal  to  the 
depth  of  the  root. 

Although  hardly  any  two  individuals  of  this  elegant  little  form  pre- 
sent precisely  the  same  outline,  in  which  respect  it  is  very  variable,  yet 
all  are  easily  recognizable  by  the  peculiar  coronal  sculpturing  as  well 
as  by  the  general  contour  features  common  to  all.  The  form  is  appa- 
rently restricted  to  the  St.  Louis  division,  and  the  examples  at  present 
known,  which  were  derived  from  localities  more  or  less  distant  from  one 
another,  present  a  persistency  of  characters  which  afford  the  best  evi- 
dence of  their  specific  identity.  Its  most  intimate  ally  is  found  in  the 
upper  (?)  ichthyic  horizon  of  the  next  succeeding  or  Chester  formation, 
and  so  close  is  their  relationship,  that  it  is  only  by  comparing  a  suite  of 
each  form  that  they  may  be  satisfactorily  distinguished  one  from  the 
other.  However  slight  these  distinctive  features  may  appear  in  the 
comparison  of  solitary  examples  from  either  horizon,  collectively,  each 
presents  a  combination  of  features  which  at  once  arrests  the  attention 
and  leads  to  the  conviction  of  their  specific  distinctness.  These  differ- 
ences are  noticed  more  at  length  in  the  description  of  T,  polymorphus. 

In  regard  to  the  generic  relations  of  the  present  form,  it  would  appear 
that,  in  the  outline  of  the  crown,  it  approximates  Antliodus ;  but  by 
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following  out  its  affinities  with  the  preceding  forms,  it  seems  to  present 
equally  intimate  relationship  with  the  latter.  The  features  in  common 
with  Tanaodua  consist  in  the  wedge-shaped  outline  of  the  root,  the  con- 
vexity of  the  basal  area,  and  the  peculiar  coronal  contour,  characters 
which  present  a  strong  contrast  to  the  typical  forms  of  Antliodu^s, 

Position  and  locality :    Upper  beds  of  the  St.  Louis  limestone ;  Pella, 
Iowa,  Alton,  Illinois,  St.  Louis,  Missouri. 

Tanaodus  gbossiplicatus,  St.  J.  and  W. 

PL  XI.  Fig.  86. 

Teeth  small  or  medium  in  size,  viewed  from  above  elongate-trapezoi- 
dal in  outline.  Grown  culminating  along  the  straight  convex  face  in  a 
low,  even-crested  ridge  slightly  produced  outward,  the  basal  angle 
defined  by  a  narrow  coronal  fold,  nearly  straight  throughout  the  greater 
extent,  but  gently  curved  upward  and  downward  at  the  extremities ; 
concave  face  descending  in  a  wide,  gradual  and  gently  depressed  incli- 
nation to  the  basal  margin,  which  is  defined  by  a  rather  prominent  coro- 
nal belt  composed  of  two  or  three  strong  imbricating  folds,  in  the  median 
half  straight  and  parallel  with  the  opposite  face,  more  or  less  suddenly 
and  obliquely  truncated  in  the  lateral  portions,  the  coronal  belt  contin- 
uous with  that  in  the  convex  face ;  the  coronal  surfaces  are  invested 
with  a  delicately  wrought  enamel  layer,  and  in  the  worn  triturating  sur- 
face along  the  crest  a  striato-punctate  structure  appears.  The  basal 
area  presents  in  outline  very  nearly  the  figure  of  the  concave  crown- 
faco,  nearly  plane  or  laterally  traversed  by  a  faint  ridge ;  the  root  is 
placed  close  beneath  the  concave  margin,  produced  downward  and  out- 
ward in  nearly  the  same  plane  as  the  convex  crown-face,  which  it  nearly 
equals  in  depth,  moderately  strong,  in  transverse  diameter  considerably 
less  than  the  crown,  inferior  surface  more  or  less  well  defined  and  bev- 
eled in  the  horizontal  plane  of  the  crown. 

The  single  representative  of  the  form  above  described,  unfortunately, 
preserves  only  about  half  the  entire  lateral  diameter  of  the  tooth,  which 
is  otherwise  in  an  unusually  perfect  state  of  preservation.  In  general 
form  it  bears  closest  resemblance  to  the  Goal-measure  form  T.  angulatui 
(N.  and  W.  sp.,)  from  which  it  differs  not  only  in  its  smaller  size,  but  in 
the  less  numerous  imbrications  in  the  coronal  belt  of  the  concave  face. 
Its  resemblance  to  some  of  the  Keokuk  and  Upper  Burlington  congene- 
ric forms  is  also  quite  striking,  yet  it  is  distinguishable  by  its  straight 
concave  border,  even  crest,  and  stronger  proportions. 

Position  and  locality :  Probably  from  the  lower  fish-bed  of  the  Ghester 
formation ;  Ghester,  Illinois. 
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ToNAODTJS  BBLLioiNCTUS,  St.  J.  and  W. 

PI.  XI,  Tig.  14-16,  25. 

Teetb  of  medium  or  small  size,  strong,  in  oatline  long-elliptical  and 
acutely  rounded  at  the  extremities.  Concave  crown-face  but  slightly 
depressed,  sometimes  gently  arched  in  the  long  direction  of  the  tooth, 
culminating  along  the  convex  margin  in  a  sharp  more  or  less  regularly 
arched  crest,  and  bordered  below  by  a  wide,  strongly  marked  basal 
band,  which  is  composed  of  three  to  six  narrow  and  more  or  less  regu- 
lar, vertically  striated  imbricating  folds,  gently  arched  upward  in  the 
middle  and  usually  sharply  curved  round  the  extremities,  iuferiorly 
inbeveled  and  prominently  defined  from  the  root;  conca\e  face  less 
than  half  the  hight  of  the  opposite  face,  in  outline  arcuate  and  broadly 
or  gently  arched  laterally,  generally  very  faintly  channeled  laterally, 
the  crest  projecting  beyond  the  basal  line,  and  limited  below  by  a  more 
or  less  well-defined  basal  band,  which  presents  along  the  greater  extent 
of  the  median  portion  only  one  or  two  distinct  imbricating  folds,  but 
which  on  nearing  the  extremities  branch  into  several  delicate  secondary 
folds,  which  apparently  terminate  in  the  crest,  or,  in  part,  from  a  con- 
tinuous belt  with  that  of  the  concave  face.  The  coronal  surfaces  are 
ornamented  with  vermiculose  markings,  immediately  above  the  basal 
band  faint  vertical  plicse,  and  in  the  triturating  surface  along  the  crest, 
where  the  exceedingly  thin  enamel-like  layer  has  been  ex-foliated,  a 
fine  striato-punctation  appears.  The  basal  region  forms  a  long,  narrow 
area,  which,  together  with  the  face  of  the  root,  presents  a  broad,  shallow 
depression  extending  in  the  long  diameter  of  the  tooth ;  the  root  proper 
is  very  short,  antero-posteriorly  compressed  and  laterally  constricted,  in 
depth  beneath  the  concave  face  nearly  equal  to  or  slightly  exceeding 
the  hight  of  the  convex  crown-face,  projecting  outward  and  downward 
in  nearly  the  same  plane  as  the  convex  crown-face,  and  inferiorly  flat- 
tened. Lateral  diameter  of  tooth  .84  inch,  transverse  diameter  of  con- 
cave crown  face  .24,  hight  of  convex  face  .12,  greatest  length  of  root 
.63,  depth  of  inner  face  .09  inch. 

In  the  collection  from  the  Chester  limestone  several  varieties  of  teeth 
occur,  which  are  apparently  intimately  allied,  though  in  some  instances 
it  is  exceedingly  difficult  to  decide  the  nature  of  the  differences  by  which 
they  are  distinguished  from  one  another.  It  is  not  difficult  to  separate 
these  teeth  into  three  or  four  forms,  all  of  which  present  a  greater  or  less 
individual  variability ;  but  in  the  extremes  of  some  of  these  forms  may 
be  observed  such  intimate  resemblances  with  the  teeth,  referable  to  other 
forms,  as  to  cause  one  to  hesitate  in  the  determination  of  their  identity. 
Yet,  however  strongly  we  may  suspect  the  validity  of  these  groups,  our 
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resources  are  inadequate  to  a  satisfactory  conclusion,  and  the  attempt  to 
limit  them  within  definite  specific  bounds  has  resulted  in  the  conviction 
that  it  were  more  advisable,  at  this  time,  to  notice  not  only  the  seemingly 
distinctive  characters  by  which  each  form  may  be  recognized,  but  also  to 
carefully  note  those  features  of  gradation  which  may  seem  to  indicate 
a  probable  specific  identity.  The  same  observations  are  equally  appli- 
cable to  certain  forms  found  in  the  subjacent  division,  or  St.  Louis  lime- 
stone, and  which  are  consecutively  noticed  in  the  preceding  pages. 

The  above  described  form  is  represented  by  only  a  single  perfect 
specimen,  that  upon  which  the  description  is  mainly  based.  This  tooth 
is  most  intimately  allied  to  the  laterally  elongated  teeth  of  the  type  of 
Tanaodus  ohscurus  of  Leidy,  differing  in  a  marked  degree  from  the 
typical  examples  of  Antliodtis^  which  latter  may  be  defined  as  a  Feta- 
lodus  having  a  very  horizontal  basal  area  and  short  root.  It  also  bears 
intimate  resemblance  to  the  St.  Louis  form  mentiohed  under  the  name 
T.  pumilus,  from  which  it  chiefly  differs  in  its  relatively  narrower 
coronal  folds  and  more  shallow  root.  In  specimens  which  have  under- 
gone much  attrition,  the  basal  bands  are  more  or  less  obscurely  pre- 
served— that  along  the  convex  crown-face  is  often  quite  obsolete,  while 
that  which  limits  the  opposite  basal  margin  forms  a  more  or  less  promi- 
nent ridge,  the  imbrications  of  which  may  be  entirely  obliterated. 
Also,  individuals  in  the  latter  state  of  preservation  have  the  concave 
coronal  region  deeply  excavated,  while  the  inferior  region  presents 
evidence  of  greater  or  less  wear,  and  the  root  assumes  a  wedge-shap(^d 
condition,  strongly  contrasting  with  its  angular  outline  in  perfect  teeth; 
indeed,  but  for  the  fortunate  possession  of  specimens  showing  inter- 
mediate stages  of  abrasion,  the  relationship  of  the  extremely  worn 
examples  of  this  form  might  be  entirely  overlooked.  Moreover,  the 
latter  bear  evidence  of  wear  in  the  roughened  appearance  of  the  coronal 
surfaces,  and  the  greater  the  extent  of  the  abrasion,  the  more  appa- 
rent are  its  effects  noticeable  in  the  region  along  the  basal  angle  of  the 
convex  face,  which  is  reduced  in  hight  by  the  wearing  away  of  the 
coronal  folds,  in  which  process  a  more  or  less  distinct  sulcation  is  pro- 
duced in  the  basal  area  just  beneath  the  coronal  angle,  and  after 
extending  the  entire  length  of  the  tooth,  and  which  may  have  been 
caused  by  the  wearing  action  along  the  line  of  impingement  of  the 
contiguous  tooth.  The  latter  character,  together  with  the  attenuation 
of  the  root,  is  sometimes  observed  in  connection  with  teeth  in  which  the 
concave  coronal  region  remains  nearly  perfect,  and  which  forcibly  recall 
very  similar  features  observed  in  the  worn  teeth  of  T.polymorphtis;  but  in 
the  latter  case  this  is  most  probably  a  resemblance  the  result  of  similar 
causes,  since  the  differences  (as  the  coronal  ornamentation)  which  dis- 
tinguish the  perfect  teeth  of  these  forms  one  from  the  other  are  well- 
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marked  and  apparently  persistent  The  root,  in  specimens  which  have 
been  subjected  to  extreme  abraiding  action,  often  shows  a  tendency  to 
divide  into  radicles  which,  however,  differ  from  those  characteristic  of 
Folyrhizodm  in  their  extremely  irregular  disposition,  plainly  indicating 
their  accidental  origiii — the  result  of  the  attenuation  of  the  originally 
thick  root  and  the  deepening  or  exposing  of  the  irregularly  spaced 
vertical  sulci  which  appear  in  nearly  all  Petalodont  forms. 

Oeological  position  and  locality :    From  the  lower  fish  bed  in  the 
Chester  division ;  Chester,  Illinois. 


Tanaodus  depressus,  St.  J.  and  W. 

PI.  XI,  Fig.  11-13. 

Teeth  small,  of  strong  proportions,  curvilinear-elliptical  as  seen  from 
above,  though  variable  in  outline,  the  longer  sides  nearly  parallel  or 
sometimes  gradually  converging  towards  one  or  other  extremity,  which 
latter  are  oblique,  rounded  or -obtusely  pointed.  Crown  depressed,  con- 
cave face  faintly  excavated  vertically  and  more  or  less  considerably 
arched  laterally,  rarely  plane,  inferior  margin  direct,  or  usually  gently 
arched  inward  along  the  greater  median  extent  and  obliquely  truncated 
or  rapidly  rounded  to  the  lateral  angles,  gently  or  broadly  arched  along 
the  crest,  which  generally  projects  beyond  the  inferior  line  of  the  convex 
face,  forming  a  more  or  less  well-defined  obtuse  angle  along  the  middle 
portion,  but  gradually  diminishing  in  elevation  towards  the  extremities 
where  it  is  sometimes  reduced  to  a  simple  convexity  but  slightly  raised 
above  the  general  plane  of  the  crown,  often  obscurely  denticulated  in 
the  prominent  part;  convex  face  very  low,  laterally  arched,  slightly 
channeled,  inferior  margin  irregularly  and  very  gently  curved  upward 
in  the  median  region,  gently  or  acutely  rounded  at  the  extremities,  in 
perfect  teeth  sharply  defined  from  the  basal  region ;  in  a  few  examples 
the  convex  coronal  margin  presents  traces  of  exceedingly  delicate 
imbricating  folds,  of  which  there  are  three  or  four,  but  in  the  opposite 
basal  margin  the  coronal  folds  are  almost  always  obsolete — the  fine  ver- 
miculose  markings  occupying  the  entire  surface,  except  a  narrow  space 
immediately  along  the  crest  which  is  coarsely  striato-punctate.  The 
outline  and  contour  of  the  basal  area  varies  considerably  and  in  the 
same  manner  as  does  that  of  the  crown,  irregularly  convex  or  concave, 
forming  a  plane  nearly  at  right  angles  to  that  of  the  convex  crown- 
face,  and  nearly  continuous  or  uniform  with  the  root,  which  latter,  how- 
ever, makes  an  abrupt  descent  from  the  concave  coronal  margin,  faintly 
channeled,  laterally  converging  below,  forming  a  strong  wedge-shaped 
process  terminating  in  an  acutely  rounded  edge,  in  depth  equal  to  or 
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exceediug  the  bight  of  the  convex  crown-face,  with  which  it  is  nearly 
vertical.  A  specimen  of  ordinary  size  and  proportions  measures  in 
lateral  diameter  .58  inch,  anteroposterior  diameter  .16,  hight  of  convex 
crown-face  about  .00,  depth  of  abrupt  face  of  root  .09  iuch. 

Of  the  present  form  there  are  several  representatives  in  the  collec- 
tions, and  taken  together  they  constitute  a  well-marked  group,  the 
individual  variations  of  which  do  not  depart  in  an  unusual  degree  from 
the  normal  condition.  Notwithstanding  its  marked  peculiarities,  unmis- 
takable as  they  appear  in  the  examples  before  us,  we  have  hesitated  in 
separating  these  teeth  specifically  from  the  last  preceding  form,  T.  belli- 
cinctuSy  on  the  one  hand,  and  T.  polymorphus  on  the  other,  from  either 
of  which  forms  the  chief  distinguishing  difference  in  the  present  one  is 
the  absence  of  coronal  folds.  Yet,  it  is  impossible  to  overlook  certain 
other  characters  apparently  of  a  permanent  nature,  which  in  either  of 
the  above  forms  are  probably  due  to  accidental  causes,  as  instanced 
by  the  wedge  shaped  condition  of  the  root.  Again,  in  individuals 
which  bear  evident  signs  of  attrition,  the  same  effects  are  produced  in 
the  wearing  away  of  the  inferior  basal  angle  of  the  convex  crown-face, 
and  sulcation  of  the  basal  area,  as  has  been  observed  under  similar 
circumstances  in  the  teeth  of  the  above  mentioned  forms.  It  would 
seem  very  improbable  that  these  permanent  distinctive  features  are 
attributable  to  the  immaturity  of  the  teeth,  since  it  is  well  known  that 
the  tissues  of  the  coronal  portion  of  the  teeth  of  sharks  are  the  first  to 
arrive  at  maturity;  while  in  the  present  teeth,  which  seem  to  bear 
greatest  resemblance  to  the  forms  with  which  they  are  above  compared, 
the  resemblance  is  largely  due  to  the  abrasion  of  the  mature  basal  por- 
tions. Its  resemblance  to  certain  forms  of  Polyrhizodus  is  remotely 
indicated  by  the  general  similarity  of  coronal  contour,  also  the  obscure 
vertical  sulci  often  observed  in  the  edge  of  the  root.  But  it  is  impos- 
sible, with  the  data  at  present  in  hands,  to  prove  a  specific  identity  with 
any  of  the  above  mentioned  forms.  Possibly  the  acquisition  of  more 
extensive  material  may  show  these  differences  to  be  of  varietal  import- 
ance only,  since  we  should  expect  to  find  considerable  variableness  in 
the  teeth  from  different  parts  of  the  jaws,  also  those  features  originating 
in  accidental  causes,  as  for  example  the  the  exfoliation  by  attrition  of 
the  greater  or  entire  portion  of  the  superficial  layer  of  the  crown,  thus 
exposing  to  unusual  abrasion  the  less  dense  tissues  of  dentine  which 
compose  the  bulk  of  the  crown  and  the  entire  basal  region,  producing 
under  like  circumstances  similar  results,  and  giving  rise  to  these  pecu- 
liarities of  individual  teeth  the  specific  identity  of  which  may  be 
exceedingly  difficult,  if  not  impossible,  to  ascertain.  In  tlie  study  of 
the  fossil  teeth  of  this  class,  such  difficulties  are  of  constant  recurrence, 
and  in  the  present  instances,  the  desire  to  comprehend  the  actual  rela- 
tionship, and  not  the  recognition  of  a  new  form,  has  induced  us  to 
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dwell  more  at  length  on  the  features  which  the  individuals  of  the  pres- 
ent form  possess  in  common  with  those  of  other  supposed  congeneric 
form  Si 

Fosition   and   locality  :    From  the  lower   fish-bed  of    the    Chester 
formation }  Chester,  Illinois. 


Tanaodus  polymobphus,  St.  J.  and  W. 

PI.  XI,  Fig.  17-19,  «4 

Teeth  small,  variable  in  outline  from  irregularly-circular  to  broad- 
elliptical,  the  transverse  sometimes  exceeding  the  lateral  diameter  of 
the  tooth.  Crown  but  moderately  elevated  and  arched  along  the  crest, 
which  is  obtuse  and  faintly  denticulated,  one  or  other,  sometimes  both, 
of  the  lateral  extremities  broadly  rounded  or  obtusely  angular;  convex 
face  low,  generally  projecting  beyond  the  basal  line,  though  sometimes 
inclined  from  within,  often  slightly  channeled,  more  or  less  strongly 
arched  laterally  according  to  the  outline  of  the  crown,  basal  margin 
nearly  horizontal  or  gently  arched  downward  in  the  middle,  and 
again  very  slightly  curved  downward  on  nearing  the  lateral  angles, 
and  marked  by  a  narrow  band  of  two  to  four  or  five  quite  regular 
imbricating  folds;  the  concave  face  is  much  more  variable  in  outline 
and  contour,  subcircular  or  elliptical,  very  gently  ascending  to  the  crest, 
nearly  plane  or  but  gently  depressed,  in  some  instances  presenting  a 
slight  convexity  in  the  lower  median  region,  basal  margin  closely  agree- 
ing with  the  curvature  of  the  crest,  though  perhaps  never  as  strongly 
arched,  in  the  moreoval  individuals  forming  an  obtuse  angle  in  the  median 
region,  and  bordered  by  a  usually  well-marked  coronal  band  composed 
of  from  three  to  five  regular,  vertically  striated  imbrications,  which  are 
continuous  with  those  of  the  opposite  face  though  relatively  wider. 
In  well  preserved  specimens  the  coronal  surfaces  present  a  delicate 
vermiculose  ornamentation  in  the  convex  face,  also  in  the  median  por- 
tion of  the  concave  face,  the  lower  portions  of  which  are  beautifully 
marked  with  more  or  less  numerous,  regular  rugae  which  arise  in  the 
upper  margin  of  the  coronal  belt,  deflected  laterally  or  converging  in 
their  upward  course,  becoming  obsolete  in  the  middle  region,  and  which 
are  quite  distinct  from  the  vertically  elongated  punctse  which  often 
appear  in  the  worn  surfaces  along  the  crest  I'he  root  forms  a  naiTow, 
sharp-edged,  wedge-shaped  process,  in  nearly  the  same  vertical  planes 
as  the  crown  and  which  is  reduced  almost  to  a  reversed  conical  condi- 
tion in  short,  oval  teeth,  inbeveled  and  slightly  channeled  laterally 
along  the  abrupt  face  beneath  the  basal  margin  of  the  concave  crown 
face,  with  which  it  forms  an  acute  or  right  angle,  while  its  opposite  face 
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forms  a  nearly  niiinterrupted  plane  with  the  basal  area,  which  latter  is 
slightly  balgiug  in  the  middle,  smooth,  and  meetiugat  an  obtuse  angle 
with  the  inferior  border  of  the  convex  crown-face;  the  proportionate 
depth  of  the  root  varies  considerably,  nor  does  this  variation  seem  to  be 
dependent  upon  any  particular  form  or  size  of  tooth.  A  specimen  of 
large  size  measures  in  lateral  diameter  .42  inch,  anteroposterior  diame- 
ter .33,  or  nearly  that  of  the  concave  crown- face,  hight  of  convex  face 
.09,  depth  of  abrupt  face  of  root  about  .11 ;  while  an  exceedingly  min- 
ute oval  tooth  has  the  transverse  and  lateral  diameters  of  the  crown 
nearly  equal,  or  about  .08  inch,  the  aprupt  face  of  the  root  slightly 
exceeding  .08  inch  in  depth,  showing  a  remarkably  produced  wedge- 
shaped  process. 

The  collection  of  Mr.  Yan  Hobne  contains  a  beautiful  suite  of  the 
above  designated  form,  many  of  the  individuals  of  which  are  so  per- 
fectly preserved  as  to  aiSbrd  a  very  satisfactory  comparison  with  other 
and  allied  forms.  It  is  very  closely  related  to  the  teeth  which  we  have 
described  from  the  St.  Louis  formation  under  the  name  T,  sculptus^  pre- 
senting even  a  greater  individual  diversity  than  has  been  observed  in 
the  latter  form.  In  order  to  appreciate  the  difi'erences,  however  slight, 
which  distinguish  the  individuals  of  these  forms,  it  is  not  necessary  to 
select  some  particular  example,  nor  does  the  possession  of  a  large  vari- 
ety of  teeth  render  one's  judgment  and  conclusions  confused  and 
unsatisfactory ;  on  the  contrary,  in  connection  with  the  data  which  has 
been  carefully  noted  bearing  on  the  association  of  the  teeth  in  the  two 
horizons,  the  distinctive  peculiarities  pertaining  to  each,  though  slight, 
appear  to  be  persistent  and  readily  recognizable.  Compared  with  T. 
sculptusy  with  which  form  alone  it  is  likely  to  be  confounded,  in  the 
present  form  the  convex  face  is  less  uniformly  depressed,  the  coronal 
folds  generally  less  prominent,  and  the  rugae  and  vertical  striie  coarser ; 
also  the  root  is  stronger,  generally  deeper,  and  more  nearly  vertical  or 
less  obliquely  deflected  outwards.  The  style  of  coronal  ornamentation 
is  essentially  the  same  in  all  varieties  of  the  present  form,  and  the 
gradation  of  the  individuals  is  of  a  nature  that  furnishes  the  best  evi- 
dence accessible  of  the  specific  identity. 

As  to  their  affinities  with  the  preceding  forms,  T.  depressus  and  T. 
hellicinettis,  of  the  same  horizon,  the  present  teeth  hold  precisely  the 
same  relationship  as  observed  in  the  case  of  T.  sculptus  with  T.  pros- 
nuntivs  and  T.  pumilus  of  the  St.  Louis  formation.  But  in  the  present 
state  of  our  knowledge  of  these  forms,  it  would  seem  mere  presumption 
to  recognize  their  specific  identity,  though  such  may  prove  to  be  the 
actual  fact. 

Position  and  locality :  Lower  fish-bed  of  the  Chester  formation  ; 
Chester,  Illinois. 
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Ge:&^us  OTENOPTYCHIUS,  Agassiz. 
Ctenoptychius  peetenuis,  St  J.  and  W. 

PI.  Xa,  Fig.  27. 

Teeth  very  small  and  fragile.  Crown  very  compressed,  crest  rather 
strongly  arched,  slightly  acuminate,  the  apex  nearly  central,  subacate, 
minutely  serrated,  the  denticulations  more  or  less  regularly  increasing 
in  size  from  the  lateral  extremities  where  they  are  nearly  obsolete, 
tumid^  subacute  or  rounded  and  separated  by  very  short,  faint  sulci, 
which  appear  in  both  faces  in  the  perfect  condition  of  the  crown ;  con- 
cave face  oval  in  outline,  gently  depressed  vertically,  nearly  straight 
laterally,  basal  margin  broadly  and  more  or  less  regularly  arched  down- 
ward, or  slightly  sinuous  in  curvature,  and  a  little  more  rapidly  conver- 
ging towards  one  or  other  extremity,  the  opposite  end  less  acute  or  more 
rounded,  coronal  belt  moderately  prominent,  narrow,  consisting  of  at 
least  two  imbrications;  convex  face  subcrescentiform,  very  slightly 
arched  in  either  direction,  or  nearly  plane,  basal  angle  slightly  though 
irregularly  arched  upward  in  the  middle,  and  limited  by  a  single  narrow 
coronal  fold,  which  generally,  perhaps  always,  terminates  in  the  crest 
on  one  or  other  side  before  reaching  the  extreme  lateral  angle,  giving 
to  this  aspect  of  the  tooth  the  eccentric,  unsymmetrical  contour  observed 
in  all  the  representatives  of  the  form  ;  both  faces  apparently  smooth, 
highly  polished.  Base  proportionally  thick  and  strong,  low,  oblique, 
lateral  diameter  slightly  less  than  that  of  the  crown,  from  which  it  is 
strongly  defined  in  both  sides,  inferior  surface  nearly  in  the  same  hori- 
zontal plane  as  the  crown,  broad  and  well-defined  along  both  margins, 
gradually  narrowed  toward  one  extremity  in  the  same  direction  as  the 
crown,  as  also  noticable  in  the  moderately  channeled  region  beneath  the 
convex  crown  face,  which  occupies  about  one-third  of  the  entire  vertical 
diameter  of  that  side  of  the  tooth,  surfaces  more  or  less  roughened. 
Lateral  diameter  of  a  small  perfect  tooth  .16  inch,  hight  .13,  depth  of 
convex  face  of  base  .03,  or  nearly  equal  to  the  hight  of  the  opposite 
crown-face,  elevation  of  concave  crown-face  .10,  or  slightly  greater  than 
the  hight  of  the  deep  side  of  the  base,  breadth  of  inferior  surface  of 
base  .05  inch.  A  large  specimen  measures  in  lateral  diameter  .24  inch, 
vertical  diameter  .20,  showing  a  proportionately  greater  elevation  than 
in  the  preceding  example. 

The  form  under  consideration  is  represented  in  our  collections  b3'^  only 
three  or  four  examples,  fortunately  in  a  good  state  of  preservation, 
plainly  exhibiting  their  distinctive  characteristics.  There  seems  to  be 
the  most  intimate  relationship  between  these  teeth  and  C  apicalis^ 
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Agassiz,  exhibiting  precisely  similar  basal  characters,  while  the  crown 
differs  chiefly  from  the  typical  species,  as  well  as  from  C.  Stevenaonij  in 
the  less  acaminate  and  miuate  serration  of  the  crest,  and  fewer  indica- 
tions in  the  coronal  belt ;  the  base  is  relatively  stronger  than  that  of 
the  latter  species,  while  it  nearly  agrees  in  this  particular  with  the 
typical  European  form.  It  is  also  much  smaller,  the  largest  examples 
attaining  scarcely  half  the  size  of  either  of  the  above  named  forms. 

Position  and  locality :  Chester  limestone  ^  Chester,  Illinois ;  upper 
fish  bed. 

Ctbnoptychius  Stbvbnsoni,  St.  J.  and  W. 

PI.  Xn,  Fig.  15. 

Teeth  small,  delicate,  in  outline  polygonal.  Convex  crown-face  semi- 
elliptical,  plane  or  slightly  arched  laterally,  regularly  and  considerably 
arched  along  the  crest,  which  slightly  projects  beyond  the  line  of  the 
nearly  straight  basal  angle,  which  latter  is  bordered  by  a  narrow  coro- 
nal belt  composed  of  two  or  three  folds,  which  are  gently  deflected  at 
the  lateral  angles,  forming  a  baud  continuous  with  that  of  the  opposite 
face ;  concave  face  irregularly  and  broadly  oval,  gently  and  somewhat 
angularly  depressed  in  the  middle,  basal  border  strongly  produced  aud 
sharply  inbeveled  below,  composed  of  four  or  five  wide  imbricating 
folds,  widening  at  one  extremity,  nearly  straight  in  the  median  region 
and  abruptly  rounded  into  the  lateral  extremities;  the  crest  line  is 
strongly  and  somewhat  irregularly  arched,  slightly  acuminate,  and 
acutely  denticulated,  the  denticulations  more  or  less  regularly  diminish- 
ing in  size  from  the  strong  median  one  towards  theextremities,  of  which 
there  are  six  or  seven  in  either  side,  faintly  striated  along  the  abraded 
edge;  both  coronal  faces  enveloped  in  a  dense,  polished  enamel  like 
layer.  The  base  is  proportionately  slender,  considerably  less  in  lateral 
diameter  than  the  crown,  eccentric,  as  seen  from  below,  the  region 
beneath  the  convex  crown-face  narrowing  towards  one  extremity,  gently 
depressed  and  defined  above  and  below  by  an  obtuse  angle,  the  opposite 
face  relatively  low,  deeply  channeled  beneath  the  produced  coronal  bor- 
der, inferior  surface  relatively  wide,  irregularly  rectangular  in  outline, 
beveled  to  an  acute  edge  in  nearly  the  same  horizontal  plane  as  the 
crown. 

The  description  of  this  elegant  form  is  based  upon  one  of  three  speci- 
mens which  were  discovered  by  Prof.  J.  J.  Stevenson  in  the  Co  U 
Measures  of  West  Virginia.  It  differs  so  widely  from  any  species  thus 
far  made  known  from  the  American  Carboniferous  series,  that  it  scarcely 
requires  a  detailed  comparison  to  distinguish  it.  When,  however,  com- 
parison is  made  with  the  type  of  the  genus  (7.  apicaliSj  Ag.,  (not  C.  api- 
calls  referred  to  by  McCoy,  Brit.  Palae.  Foss.,  p.  62(3,)  one  cannot  fail  to 
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be  impressed  with  their  iotiraate  relationship.  It  differs  from  0.  apkalis 
in  its  thinner  crown,  straight  basal  border,  more  slender  and  shorter 
base,  and  greater  number  of  serrations  in  the  crest,  also  the  absence  of 
pectinations  in  the  coronal  band. 

The  original  specimen  described  by  Prof.  AGASSiz,  (Pois.  Foss.,  torn. 
Ill,  pp.  99, 173,  tab.  19,  f.  1,  la,)  belongs  to  the  collection  of  Sir  Philip 
Egerton,  which  we  were  permitted  to  examine  while  it  was  in  the  pos- 
session of  Prof.  AaAssiz,  who  at  one  time  had  in  contemplation  the 
revision  of  the  fossil  Selachians,  in  aid  of  which  purpose  both  Lord 
Enniskillbn  and  Sir  Philip  had  contributed  the  use  of  their  valuable 
collections,  which  were  for  a  time  at  the  Museum  of  Comparative 
Zoology ;  thus  it  was  that  we  have  enjoyed  the  rare  privilege  of  studying 
material  which  has  been  rendered  doubly  valuable  both  on  account  of 
its  historical  and  scientific  interest.  The  type  specimen  above  referred 
to  was  derived  from  the  carbonaceous  shales  of  the  Goal  Measures, 
Staffordshire  near  Manchester,  England.  It  presents  very  peculiar  and 
at  the  same  time  marked  distinctive  features  which  can  scarcely  be  mis- 
taken. A  careful  examination  of  this  specimen,  and  comparison  with 
that  above  described,  leads  to  the  recognition  of  affinities  more  nearly 
allied  to  Chomatodvs  or  Antliodus  than  to  Ctenopetalus  and  other  thick, 
long-based  Petalodonts,  The  character  of  the  basal  region  offers  strik- 
ing contrast  to  Ctenopetalus,  and  even  the  coronal  region  may  be  distin- 
guished by  its  plane  concave  face — ^in  the  latter  respect  exhibiting 
intimate  relationship  with  the  abbreviated  forms  of  ChomatoduSj  and  in 
the  former  resembling  both  Cliomatodvs  and  Antliodus. 

Fositian  and  locality :  In  a  calcareous  bed  holding  a  stratigraphic 
position  about  one  hundred  feet  above  the  Mahoning  sandstone,  Goal 
Measures  j  near  Morgantown,  West  Virginia. 

Genus  POLYKHIZODUS,  McOoy. 

PoLYBHizoDus  WiLLiAMSi,  St.  J.  and  W. 

PI.  X  A,  Fig.  23 ;  PI.  Xin,  Fig.  11. 

The  collection  of  Dr.  Williams  affords  a  single  nearly  perfect  example 
of  a  form  of  Polyrhizodus  apparently  specifically  distinct  from  the  seve- 
ral forms  at  present  known  from  our  Carboniferous  deposits.  It  is  dis- 
tinguished by  its  strong,  robust  crown,  which  presents  a  lenticular 
outline,  lateral  extremities  acutely  rounded,  the  lateral  diameter  about 
two  and  a  half  times  greater  than  the  hight  of  the  concave  face;  the 
convex  crown-face  is  worn  down,  reducing  the  elevation  at  least  one- 
third,  the  present  crest  line  well-defined,  but  forming  an  obtuse  angle, 
the  triturating  surface  occupying  its  entire  area,  to  the  broadly  and 
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gently  arched  basal  margin,  which  forms  an  acute  angle  with  the  broad 
basal  area,  but  without  a  trace  of  coronal  folds,  subcrescent-shaped  in 
outline;  concave  crown-face  originally  presenting  a  broad,  regular  len- 
ticular outline,  but  in  the  present  condition  the  crest  is  very  gently 
arched^  while  the  basal  border  is  more  strongly  arched  downward  and 
moderately  produced  beyond  tbe  basal  region  to  which  it  is  sharply 
inbeveled,  the  extremities  somewhat  more  abruptly'  curved  upward  to 
the  lateral  angles,  and  bordered  by  a  strong  coronal  belt  composed  of 
three  or  more  well-defined  parallel  imbrications,  which  gradually  narrow 
on  approaching  the  extremities,  the  superior  region  gently  depressed  or 
nearly  plane,  smooth  and  polished,  or  with  vertical  striae  above  the 
basal  band.  The  base  is  relatively  small,  low,  lateral  extent  consider- 
ably less  than  the  crown,  well-defined  from  the  broad  basal  area  beneath 
the  convex  crown-face,  inferior  surface  more  or  less  distinctly  defined, 
or  rounded,  beveled  in  nearly  the  same  horizontal  plane  as  the  crown, 
and  irregularly  divided  into  six,  more  or  less,  radicles,  coarsely  rough- 
ened. A  tooth  .70  inch  in  lateral  diameter,  measures  in  transverse 
diameter  .26  inch,  depth  of  base  beneath  the  concave  crown-face  about 
.07,  lateral  diameter  about  .45  inch  across  the  lateral  angles. 

Mr.  Spbingeb  has  obtained  another  representative  of  the  present 
form,  in  the  same  horizon  at  Keokuk,  Iowa,  represented  in  PI.  XE,  fig. 
23,  which  shows  a  very  worn  tooth  from  the  inferior  side,  the  coronal 
region  having  been  even  more  reduced  from  attrition  than  the  former 
example,  but  exlybiting  the  same  abbreviated  or  transversely  widened 
outline.  These  teeth  are  intimately  allied  to  the  Upper  Burlington 
form  described  by  Messrs.  Nbwbeery  and  Wokthen  under  the  name 
P.  porosuSj  from  which  they  may  be  distinguished  by  their  shorter  and 
more  lenticular  outline,  narrower  and  more  strongly  downward  arched 
basal  belt.  In  the  latter  respect  they  bear  some  resemblance  to  F. 
aniplus  of  the  St.  Louis;  the  latter  form,  however,  should  it  prove  to*be 
tlistinct  from  P.  Littonij  K  and  W.,  is  less  symmetrical  in  outline,  and 
the  concavity  of  the  concave  crown-face  is  much  greater  than  obtains 
in  the  teeth  under  consideration. 

The  form  is  dedicated  to  Dr.  G.  A.  Williams,  to  whom  we  are  indeb- 
ted for  the  use  of  valuable  material  from  the  Keokuk  and  Warsaw  beds 
at  Boonville. 

Position  and  locality :  Upper  fish-bed  horizon  of  the  Keokuk  lime- 
stone }  Boonville,  Missouri,  and  Keokuk,  Iowa. 
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PoLYBHizoDUS  NANUS,  St.  J.  and  W. 

PI.  Xm,  Fig.  15. 

Teeth  minnte,  stout,  sabelliptical  in  outline.  Concave  crown-face 
broadly  elliptical  in  outline,  moderately  excavated,  basal  margin  mode- 
rately prominent,  broadly  rounded,  crest  sharp,  gently  and  regularly 
arched ;  convex  face  about  half  the  hight  of  the  opposite  face,  irregu- 
larly lenticular  in  outline,  basal  margin  forming  an  obtuse  angle  with 
the  rather  narrow  basal  area,  somewhat  irregularly  arched  downward 
and  broadly  curved  to  the  acute  lateral  angles,  and  occupied  by  a  nar- 
row coronal  fold,  surface  broadly  arched  laterally,  gently  convex  verti- 
cally and  nearly  at  right  angles  to  the  basal  area.  Base  nearly  equal 
to  the  lateral  diameter  of  the  crown,  in  depth  beneath  the  concave  face 
less  than  the  elevation  of  the  convex  crown-face,  thick,  nearly  vertical, 
well-defined  from  the  basal  area  beneath  the  convex  face,  inferior  surface 
rounded,  irregularly  lobed  with  five,  more  or  less,  strong  radicles.  Late- 
ral diameter  of  tooth  .12  inch,  greatest  hight  .07,  elevation  of  convex 
crown-face  .04  inch. 

The  above  form  is  represented  by  a  single  example,  which  shows  the 
convex  crown-face  and  basal  aspect.  The  fact  that  this  is  the  only  repre- 
sentative of  the  species,  in  a  horizon  abounding  in  ichthyic  remains,  is 
not  so  surprising  when  we  take  into  consideration  its  minute  size,  ren- 
dering its  discovery  at  all  mere  chance.  We  have  not  met  with  any 
form  with  which  the  present  is  intimately  allied.  It  is  in  every  respect 
dissimilar  from  P.  Williamsi  of  the  same  horizon,  being  proportionately 
more  robust,  and  the  base  of  greater  lateral  extent.  In  the  compara- 
tive strength  and  vertical  diameter  of  the  crown  it  seems  to  present 
affinities  with  BactylodtLSj  but  the  short  base  is  essentially  characteristic 
of  ^Polyrhizodtis. 

Position  and  locality:     Fish-bed  horizon  in  the  upper  part  of  the* 
Keokuk  limestone ;  Bentonsport,  Iowa. 


PoLYBHizoDus  piASASNSis,  St.  J.  and  W. 

PL  Xni,  Fig.  12. 

Teeth  of  medium  size,  extremely  elongated  laterally.  Crown  mode- 
rately strong,  compressed  and  gently  arched  along  the  crest,  which  is 
somewhat  abruptly  rounded  to  the  acute  lateral  angles,  nearly  parallel 
with  the  basal  margin;  the  convex  face  is  nearly  vertical,  presenting 
an  irregular,  flattened  lenticular  outline,  slightly  channeled,  about  half 
the  elevation  of  the  opposite  face,  bordered  by  a  prominent  coronal 
belt  consisting  of  one  or  more  narrow  folds,  forming  an  obtuse  angle 
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with  the  basal  area,  Dearly  straight  or  bat  slightly  arched  downward 
in  the  median  region,  and  very  gently  carved  towards  the  lateral 
extremities ;  concave  face  long-elliptical,  with  sharply  roanded  lateral 
angles,  moderately  excavated,  basal  border  moderately  prodaced  and 
gently  arched,  imbrications  not  shown,  but  apparently  forming  a  com- 
paratively narrow  belt.  Basal  area  narrow,  nearly  linear,  and  at  right- 
angles  to  the  convex  crown-face,  base  proper  very  low,  moderately 
thick,  considerably  less  than  the  lateral  extent  oi  the  crown,  well-defined 
from  the  basal  area,  as  also  from  the  concave  coronal  margin,  inferior 
surface  rounded,  and  deeply  fissured,  with  nine  or  ten  irregular  radicles. 
The  coronal  surfaces  are  enveloped  in  a  polished  enamel-like  layer, 
which  is  more  or  less  abraded  by  attrition  in  the  convex  face,  exposing 
a  striato-punctate  structure  usually  met  with  in  the  triturating  surface 
of  these  teeth.  Greatest  diameter  of  crown  about  .85  inch,  hight  of 
tooth  .16,  elevation  of  convex  crown-face  .12,  or  about  half  that  of  the 
concave  face,  depth  of  base  beneath  concave  basal  margin  .07  inch. 

A  unique  example  of  the  present  form  was  discovered  by  Mr.  Van 
HoBNE  in  the  Warsaw  beds  above  the  mouth  of  Piasa  creek,  which  we 
believe  is  the  only  representative  of  the  genus  thus  far  known  from  that 
horizon.  Its  relatively  great  lateral  elongation  readily  distinguishes  it 
from  other  described  forms,  altliough  in  shape  it  bears  a  close  general 
resemblance  to  P.  Littonij  N.  and  W.,  of  the  St.  Louis  limestone.  From 
the  latter  form  it  may  be  distinguished  by  its  more  slender  proportions, 
less  massive  base,  and  more  numerous  radicles,  and  the  outward  or 
downward  arched  basal  margin  of  the  concave  crown-face,  more  acutely 
rounded  lateral  extremities,  and  probably  narrower  coronal  folds  of  the 
same  side. 

Fosition  and  locality :  In  the  escarpment  exposure  of  brown,  friable 
limestone  of  the  Warsaw  beds ;  in  the  Mississippi  bluffs  one  mile  above 
the  mouth  of  Fiasa  creek,  Jersey  county,  Illinois. 

FoLYEHizoDUS  AMPLUS,  St  J.  and  W. 

PI.  xin,  Pig.  u. 

Teeth  of  medium  or  large  size,  strong,  unsymmetrical  in  outline. 
Grown  moderately  thick  below,  compressed  to  a  thin  edge  along  the 
broadly  and  somewhat  irregularly  arched  crest;  convex  face  irregularly 
long-elliptical  in  outline,  produced  and  attenuated  at  one  or  other 
extremity,  regularly  converging  and  acutely  rounded  at  the  opposite 
extremity,  gently  arched  laterally,  triturating  surface  occupying  nearly 
the  entire  area,  and  nearly  plane  vertically,  basal  margin  obtusely 
rounded,  forming  a  sub-acute  angle  with  the  basal  area  below,  more  or 
less  broadly  and  irregularly  arched  downward  from  one  extremity,  and 
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more  abruptly  carved  upward  to  the  opposite  angle,  and  bordered  by  a 
moderately  wide  and,  in  the  present  state  of  preservation,  obscurely 
imbricated  coronal  belt;  concave  crown-face  somewhat  deeply  excavated 
laterally  and  vertically,  broadly  and  irregularly  elliptical  in  outline, 
basal  margin  irregularly  broadly  arched  and  produced  beyond  the  basal 
surface,  sharply  inbeveled,  basal  band  wide,  consisting  of  as  many  as 
six  imbricating  folds,  gently  rounded  at  one  extremity,  more  abruptly 
so  at  the  other,  invested  with  a  delicate,  polished  enamel  layer,  through 
which  is  visible  the  minute  punctate  structure;  the  opposite  crown-face 
is  denuded  of  its  enamel  coating,  presenting  a  fine  granular  structure, 
and  in  the  crest  striatopunctation.  Base  following  the  strong  curva- 
ture of  the  basal  margin  of  the  concave  crown-face,  considerably  less 
in  lateral  diaaieter,  moderately  thick,  and  obliquely  produced  in  the 
plane  of  the  concave  face,  well-defined  from  the  broad  basal  ar»*a,  infe- 
riorly  rounded,  and  irregularly  divided  into  six  or  eight  radicles  of 
inequal  size  and  shape.  Lateral  diameter  of  crown  1.37  inch,  hight  of 
tooth  .77,'  elevation  of  convex  crown-face  .42,  lateral  diameter  of  base 
1.05  inch,  depth  beneath  the  basal  border  of  concave  crown-face  .26. 

The  above  form  was  originally  described  from  specimens  in  the  col- 
lection of  Mr.  Van  Hobnk,  but  subsequently  it  has  been  found  at  two 
or  more  other  localities  in  the  same  horizon,  and  with  the  evidence 
adduced  by  this  additional  material,  the  variations  presented  by  indi- 
viduals of  the  form  do  not  appear  to  be  remarkable.  In  some  respects 
it  bears  somewhat  intimate  resemblance  to  P.  radicans,  McCoy,  with 
specimens  of  which,  from  the  Carboniferous  limestone  of  Armagh,  in 
the  Museum  of  Comparative  Zoolog}',  we  have  had  opportunity  to  make 
direct  comparison.  Especially  noticeable  is  this  resemblance  in  the 
broadly  arched,  produced  basal  margin  of  the  concave  crown-face;  it 
differs,  however,  in  the  more  compressed  crown,  less  robust  and  shorter 
radicles.  Tbe  basal  area  is  quite  wide  and  plane,  forming  an  acute 
angle  with  the  convex  crown-face,  instead  of  an  obtuse  angle  as  in  the 
European  form.  From  P.  dentatus^  N.  and  W.,  of  the  Chester  forma- 
tion, it  is  distinguished  by  its  broad  elliptical  outline,  more  compressed 
and  higher  crown,  in  which  character  it  presents  even  greater  contrast 
with  P.  Littoni,  N.  and  W;,  with  which  it  is  associated.  The  latter  form 
is  remarkable  for  its  long-elliptical  outline,  which,  however,  may  be 
attributable,  in  greater  or  less  degree,  to  the  wearing  down  of  the 
convex  aspect  of  the  tooth  by  trituration ;  yet  the  basal  border  of  the 
concave  crown-face,  which  forms  a  nearly  straight  belt  gently  curved 
outward  at  the  extremities  and  sharply  rounded,  contrasts  so  widely 
with  the  teeth  above  described  that  we  can  hardly  believe  these  distinc- 
tions represent  merely  individual  variation.  We  have  introduced  illus- 
trations of  a  remarkably  fine  example  of  the  latter  form,  belonging  to 
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the  collection  of  Mr.  Van  Hobne,  for  comparison  with  that  above 
described. 

Position  and  locality :    Not  rare,  upper  beds  of  the  St.  Loais  lime- 
stone ;  Alton  and  Waterloo,  Illinois ;  St.  Louis,  Missouri. 


POLYEHIZODUS  CABBONAEIUS,  St.  J.  and  W. 
PI.  X  A,  Fig.  84,25.   PI.  Xni,  lig.  1 

Among  the  many  interesting  announcements  made  during  the  prose- 
cution of  the  present  investigations,  that  of  a  form  of  the  genus  Poly- 
rliizodus  from  the  Goal  Measures  of  Illinois  may  claim  no  inconsiderable 
share  of  interest,  on  account  of  the  extensive  stratigraphic  range  it. 
gives  to  the  genus  in  the  Carboniferous  formations  of  the  Mississippi 
valley,  as  contrasted  with  its  more  restricted  range  in  the  Lower  Car- 
boniferous strata  of  Europe. 

The  i>resent  form  is  represented  by  a  very  few  and  imperfectly  pre- 
served individuals,  but  sufficient  to  exhibit  not  only  their  generic  iden- 
tity, but  also  their  specific  characteristics.  The  teeth  are  moderately 
strong,  symmetrical,  and  of  medium  and  large  size.  Concave  crown- 
face  regularly-elliptical  in  outline,  more  or  less  deeply  excavated,  thick 
below  and  rapidly  attenuated  in  the  upper  portion  to  the  broadly  arched 
crest,  lateral  angles  more  or  less  acutely  rounded,  basal  margin  broadly 
and  regularly  arched  downward,  moderately  produced,  and  traversed  by 
a  prominent  coronal  belt  of  two  or  three,  or  more,  wide,  regular  imbri- 
cations, gradually  narrowing  towards  the  lateral  extremities;  convex 
face  about  half  the  elevation  of  the  opposite  side,  gently  arched  later- 
ally and  vertically,  sublenticular  in  outline,  basal  margin  sharply 
defined,  gently  arched  downward  in  the  median  region  and  broadly 
curved  to  the  acute  lateral  angles,  basal  folds  obsolete  from  attrition, 
in  which  condition  the  entire  surface  and  crest  is  more  or  less  reduced, 
and  granulo-punctate ;  concave  face  with  a  polished  enlimel  coating, 
where  it  has  not  been  exfoliated  by  corroding  agencies.  Base  moder- 
ately strong,  as  deep  again  as  thick,  scarcely  more  than  half  the  lateral 
diameter  of  the  crown,  slightly  obliquely  produced,  inferior  surface 
well-defined,  rounded,  deeply  divided  into  seven,  more  or  less,  irregular 
radicles,  well-defined  from  the  broa<1,  laterally  arched  basal  area,  which 
is  nearly  at  right  angles  to  the  convex  crown-face.  Lateral  diameter  of 
a  large  tooth  1.35  inch,  high t  of  concave  crown-face  .50,  lateral  diame- 
ter of  base  about  .90,  depth  beneath  the  concave  coronal  border  .16. 

The  apparent  symmetrical  proportions  and  regularity  of  outline  of 
the  present  form  readily  distinguishes  it  from  other  described  forms. 
It  has  some  general  likeness  to  P.  radicans,  McCoy,  though  it  is  much 
less  robust  in  build  and  the  base  shorter  vertically.    The  relative  pro- 
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portious  of  the  convex  face  and  outline  of  the  crest  are  subject  to  con- 
siderable modification,  according  to  the  decree  of  attrition  which  has 
taken  place  while  the  teeth  were  in  use.  By  this  means,  as  is  the  case 
with  all  the  species  of  the  genus,  the  convex  face  rarely  exhibits  its 
perfect  contour  and  outline,  and  in  many  examples  the  abrasion  has 
been  carried  to  such  an  extent  as  to  reduce  the  vertical  diameter  of  the 
concave  face  until  it  is  even  less  than  that  of  the  triturating  surface  of 
the  convex  face. 

FoHtian  and  locality  :  The  typical  example  ot  the  above  species  was 
obtained  by  Prof.  Worthbn  from  the  limestone  overlying  coal  No.  5  t 
at  Belleville,  Illinois.  A  single  specimen  discovered  in  the  limestone 
horizon  above  coal  No.  8,  at  Springfield,  Illinois,  may  prove  to  be  speci- 
fically identical  with  the  above ;  it  represents  a  smaller  individual,  and 
the  convex  face  is  less  abraded,  but  the  base  is  broken  away,  although  in 
lateral  diameter,  as  well  as  in  the  general  outline  of  the  coronal  region, 
it  presents  most  intimate  resemblance  to  the  tooth  described. 

Genus  DAOTYLODUS,  N.  and  W. 

Daotylodus  concavus,  St.  J.  and  W. 

PL  Xnr,  Fig.  17,18. 

We  have,  provisionally,  recognized  the  specific  distinctness  of  a  form 
of  teeth  represented  by  a  few  individuals  in  the  collection  of  Mr.  Yan 
HOBNE,  which  were  obtained  from  the  same  beds  which  have  afforded 
a  magnificent  series  of  Dactylodus  princepsj  N".  and  W.,  with  which  the 
present  teeth  are  intimately  allied.  Indeed  the  chief  distinctions  by 
which  they  are  characterized  consist  in  the  deep,  angular  excavation  of 
the  concave  face  of  the  crown,  the  basal  border  of  which  is  more 
strongly  produced  horizontally,  the  convex  face  forming  a  greater  angle 
with  the  basal  area  than  is  observed  in  the  large  number  of  typical 
examples  of  2>.  prina^Sj  the  teeth  are  narrower  laterally,  and  relatively 
of  greater  vertical  extent,  the  radicles  of  the  base  probably  not  exceed- 
ing four,  and  more  strongly  defined  from  the  basal  area.  The  basal 
band  in  the  concave  crown- face  is  equally  wide  and  prominent,  consist- 
ing of  three  to  four  strong  imbrications,  strongly  produced  and  inbev- 
eled  to  the  base.  The  convex  face  is  more  or  less  abraded,  and  granulo- 
punctate,  the  punctee  becoming  vertically  elongated  near  the  crest  which 
is  obtusely  angular,  culminating  in  an  eccentric,  rounded  apex^  concave 
face  smooth,  or  roughened  by  the  appearance  of  the  minute  tubular 
structure.  The  outline  of  the  basal  margin  in  the  convex  crown-face  is 
not  dissimilar  to  that  of  D.  princeps^  although  it  is  principally  more 
strongly  arched  downward  in  the  middle,  and  forms  a  much  less  obtuse 
angle  with  the  basal  area.    In  size  the  teeth  are  smaller  than  the  major- 
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ity  of  typical  specimens  of  2>.  priticepsj  measariDg  in  greatest  bight 
1  inch,  lateral  diameter  of  crown  .77,  elevation  of  concave  face  .57, 
elevation  of  convex  face  .45,  lateral  duvmeter  of  base  .50,  depth  beneath 
base  of  concave  crown-face  .40  inch.  We  strongly  snspect  the  form  here 
indicated  will  be  found  to  represent  a  part  of  the  somewhat  varied 
dentition  of  the  above  referred  to  species. 

Position  and  locality :  Upper  beds  of  the  St.  Louis  limestone ;  Alton, 
Illinois. 


Daotylodus  minimus,  St.  J.  and  W. 

PI.  Xni.  Fig.  19. 

Teeth  minute,  of  robust  proportions.  Grown  lozenge-shape  as  seen 
from  above,  rather  depressed  or  tumid,  crest  gently  arched  laterally, 
strongly  so  from  the  concave  face,  obtusely  rounded;  convex  face  ellip- 
tical in  outline,  lateral  extremities  sharply  rounded,  gently  arched  in 
both  directions,  basal  margin  gently  arched  downward  in  a  less  degree 
than  the  crest,  slightly  eccentric  at  one  or  other  extremity,  and  bordered 
by  a  faintly  defined,  narrow  coronal  fold;  concave  face  broadly  oval  in 
outline,  strongly  arched  and  obtusely  acuminate  along  the  crest  line, 
but  slightly  depressed  vertically  and  gently  arched  laterally,  giving  the 
surface  a  full  though  not  tumid  appearance,  basal  margin  gently  and 
quite  regularly  arched  downward  and  outward,  moderately  prominent 
and  produced  beyond  the  basal  region  to  which  it  is  abruptly  inbeveled, 
coronal  folds  very  obscure  or  obsolete.  Base  massive,  thick,  in  width 
scarcely  more  than  half  the  lateral  diameter  of  the  crown,  obliquely 
produced  in  the  direction  of  the  concave  face,  in  depth  equalling  if  not 
exceeding  the  elevation  of  the  crown,  and  divided  into  three  or  four 
radicles,  well-defined  from  the  narrow  basal  area,  which  forms  an  acute 
angle  with  the  convex  crown-face.  Greatest  diameter  of  crown  .08 
inch,  anteroposterior  diameter  .06,  elevation  of  convex  face  .04,  great- 
est depth  of  base  .10  inch. 

The  description  is  founded  upon  a  unique  and  well  preserved  specimen 
belongings  to  the  collection  of  Mr.  Van  Hobne.  In  diminutiveness 
this  little  tooth  almost  rivals  some  of  Folyrhizodi  which  we  have 
described.  The  coronal  portion  bears  a  somewhat  marked  resemblance 
to  some  of  the  narrow,  obtusely  crested  Chomatodi  ;  but  the  very  strong, 
lobed  base  seems  to  indicate  generic  identity  with  JDacfylodus ^it8 
abbreviated  lateral  dimensions  and  depth  of  base  ofl'eriiig  well-marked 
distinctions  from  Polyrhizodus.  In  the  present  state  of  our  knowledge, 
it  is  impossible  to  detect  other  than  congeneric  affinities  with  the  other 
forms  of  DactyloduH  known  from  the  same  horizon. 

Position  and  locality :  Upper  beds  of  the  St.  Louis  limestone;  Alton, 
Illinois. 
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Dactylodus  excavatus,  St.  J.  and  W. 

PI.  XIII,  rig.  16. 

Teeth  of  small  size,  moderately  strong.  Grown  thick  below,  culmina- 
ting in  a  sharp,  broadly  arched  crest;  concave  face  oval  in  outline,  the 
crest  and  base  inequally  arched,  rather  deeply  excavated  towards  the 
base,  which  is  defined  by  a  rather  strong  basal  band  composed  of  three 
or  four  folds,  strongly  arched  downward  in  the  middle  and  regularly 
and  gently  curved  at  the  extremities,  strongly  produced  along  the  exte- 
rior margin  and  inbeveled,  superior  coronal  surface  nearly  plane  late- 
rally, smooth  and  polished  ;  convex  crown-face  irregularly  lenticular  in 
outline,  sharply  rounded  at  the  extremities,  very  gently  arched  late- 
rally, nearly  plane  vertically,  crest  line  moderately  and  regularly  arched, 
basal  border  gently  and  irregularly  arched  downward,  and  broadly 
curved  to  one  or  other  extremity,  defined  by  a  narrow  basal  fold  contin- 
uous with  that  of  the  concave  face,  but  obscui-e  from  wear,  the  entire 
surface  showing  evidences  of  attrition.  The  basal  area  forms  a  narrow, 
plane  surface  nearly  at  right  angles  to  the  convex  crown-face,  merging 
into  the  thick,  massive  radicles  below,  of  which  there  are  indications  of 
three,  possibly  four,  which  are  produced  in  a  direction  corresponding  to 
the  plane  of  the  concave  crown- face,  probably  equaling  if  not  exceed- 
ing in  depth  the  hight  of  the  crown,  and  about  half  or  two-thirds  the 
lateral  diameter  ^of  the  crown.  Lateral  diameter  of  crown  .23  inch, 
hight  of  concave  crown-face  .15,  hight  of  convex  face  .09  inch. 

We  have  seen  but  a  single  example  of  the  present  form,  which  pre- 
sents the  coronal  region  of  the  tooth  nearly  entire,  but  the  fangs  of  the 
base  are  broken  away.  Its  relation  to  Dactylodus  is  inferred  from  the 
general  character  of  the  crown  and  the  apparently  long,  nurrow  base. 
It  seems  to  have  closer  relationship  with  the  teeth  described  under  the 
name  D.  concavus  of  the  St.  Louis  limestone,  which  is  similarly  excava- 
ted in  the  concave  face,  but  sufficiently  distinct  to  be  readily  recognized, 
the  crown  being  relatively  broader  and  not  acuminate.  From  £>,  infl^xus^ 
N.  and  W.,  of  the  same  horizon,  it  may  be  distinguished  by  its  narrow 
base  and  fewer  radicles.  It  may,  however,  prove  to  be  a  young  or  small 
tooth  of  the  latter  form.  Our  knowledge  of  the  variableness  of  these, 
forms  is,  as  yet,  insufficient  to  make  it  possible  always  to  trace  out  the 
specific  identity  of  variable  individuals. 

Position  and  locality :  Upper  fish-bed  of  the  Chester  formation  5  Ches- 
ter, Illinois. 
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Genus  ANTLIODUS,  N.  and  W. 

Antliodus  pebovalis,  St.  J.  and  W. 

fPl.  XI,  Fig.  28. 

Teeth  small,  very  compressed,  nearly  circular  in  outline  viewed  from 
the  concave  aspect,  broadly  and  strongly  arched  along  the  crest.  Con- 
cave crown-face  moderately  depressed,  basal  line  probably  well-defined 
from  the  root,  broadly  arched  downward,  forming  an  obtuse  angle  at 
the  lateral  extremities ;  the  convex  face  is  much  lower  than  the  opposite 
face,  nearly  plane  vertically  and  gently  arched  laterally,  slightly  pro- 
.duced  outward  forming  an  obtuse  angle  along  the  basal  margin  with 
the  basal  area  below,  and  bordered  by  a  rather  wide  coronal  fold  which 
spans  the  crown  in  a  nearly  direct  course.  The  surface  is  smooth,  or 
striato-punctate  along  the  crest  especially  in  the  convex  face.  Lateral 
diameter  of  tooth  .14  inch,  higlit  of  convex  crown-face  .06,  liight  of  con- 
cave face  about  .15. 

Of  the  present  form  only  a  single  specimen  is  known  to  us,  and  this 
is  imperfect  in  the  basal  region.  The  root  was  probably  very  small,  and 
the  concave  crown-face  was  bordered  by  a  coronal  belt,  of  which  only  a 
faint  trace  is  visible  in  the  specimen.  The  tooth  is  somewhat  like  A. 
saroululus  of  the  Upper  Burlington  limestone,  but  it  is  readily  distin- 
guished by  its  circular  outline  and  laterally  worn  strongly  arched  con- 
vex crown-faoe. 

The  original,  which  belonged  to  the  collection  of  Prof.  Woethen, 
was  lost  at  the  time  of  the  fire  in  the  building  occupied  by  the  State 
Geological  Museum,  in  Springfield,  February,  1871. 

Position  and  locality  :    Warsaw  beds  5  Warsaw,  Illinois. 

Antliodus  geaoilis,  St.  J.  and  W. 

PI.  XI.  rig.  29. 

Teeth  small,  oval  in  outline.  Crown  moderately  compressed,  crest 
regularly  arched  and  sharp,  presenting  a  striato-punctate  structure  in 
worn  surfaces;  convex  face  irregularly  elliptical  in  outline,  but  slightly 
arched  in  either  direction,  basal  line  nearly  horizontal  in  the  median 
region,  but  towards  the  extremities  suddenly  and  gracefully  curved 
upwards  forming  obtuse  angles  about  one-fourth  the  distance  from  either 
extremity,  coronal  fold  narrow  and  apparently  simple  *,  concave  side 
broadly  elliptical  in  outline,  moderately  depressed  in  the  longest  diame- 
ter, and  curved  backward  at  the  lateral  borders,  basal  line  probably 
nearly  corresponding  to  the  outline  of  the  crest,  but  in  the  specimen 
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before  us  this  portion  of  the  crown  is  not  iireserved.  The  root  is  proba- 
bly short,  and  of  considerable  less  extent  laterally  than  the  crown,  with 
which  it  is  nearly  vertical.  Lateral  diameter  of  crown  .31  inch,  eleva- 
tion of  concave  face  about  .17,  elevation  of  convex  face  .14,  lateral 
diameter  of  base  about  .21  inch. 

The  sole  representative; of  this  elegant  little  form,  unfortunately,  does 
not  preserve  the  entire  outline — the  basal  margin  of  the  concave  crown- 
face  and  the  root  having  been  broken  away  ;  but  enough  remains  for 
satisfactory  description  and  comparison  with  other  forms,  and  which 
exhibit  its  specific  distinctness  and  also  its  probable  generic  identity 
with  Antliodus,  It  is  apparently  allied  to  A.  sarcululusy  N.  and  W.,  of 
the  Upper  Burlington  limestone,  the  basal  outline  of  the  convex  crown- 
face  being  much  as  in  that  form ;  but  its  much  more  elevated  crown 
and  more  abrupt  declination  of  the  concave  face  distinguish  it  from 
that  as  well  as  from  other  forms  of  the  genus.  The  above  features, 
together  with  its  symmetrical  figure,  will  readily  facilitate  the  identifi- 
cation of  other  individuals,  although  we  have  to  regret  the  imperfect 
condition  of  the  unique  example  before  us,  and  the  lack  of  a  more  com- 
plete series  such  as  would  afford  a  better  knowledge  of  its  specific  rela- 
tions. 

PoHtian  and  locality :  The  unique  specimen  was  discovered  by  Mr. 
Van  Hosne,  in  the  Warsaw  beds ;  mouth  of  Piasa  creek,  Ulinois. 


Genus  PETALODUS,  Owen. 

Petalodus  HYBRiDus,  St.  J.  and  W. 

PL  XII,  Fig.  10. 

We  have  examined  a  form  of  PeialoduH  represented  by  two  specimens 
in  the  collection  of  Mr.  Van  Horne,  one  of  which  exhibits  a  nearly 
entire  individual,  and  the  other  shows  the  concave  face  of  the  crown  in 
a  very  satisfactory  manner.  A  cursory  examination  at  first  induced  us 
to  refer  these  teeth  to  P.  Unguifer,  a  s|)ecies  originally  described  by 
Messrs.  Newberry  and  Worthen,  from  the  Chester  formation ;  but 
the  acquisition  of  additional  material  illustrative  of  that  form,  and  a 
detailed  comparison  with  the  teeth  herein  mentioned,  seem  to  prove 
conclusively  their  specific  distinctness.  Hence,  in  consequence  of  its 
apparent  resemblance  to  P.  eur^us,  N.  and  W.,  of  the  Warsaw  beds,  and 
the  species  above  referred  to,  we  have  designated  the  present  form  by 
the  above  specific  appellation. 

The  teeth  attain  large  size.  Crown  long-ellipticul  or  narrow  lozenge- 
shaped  in  outline,  compressed  along  the  crest  and  moderately  acumi- 
nate, gradually  thickening  below;  concave  face  moderately  excavated, 
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bordered  by  a  prominent  basal  band  composed  of  five  to  seven  narrow, 
regular  imbrications,  strongly  arched  downward  in  the  middle  and 
making  a  slight  sigmoidal  curvature  towards  the  extremities,  sharply 
in  beveled  to  the  base;  the  convex  face  is  long-elliptical  or  sublenticular 
in  outline,  in  hight  less  than  that  of  the  opposite  face,  gently  arched 
laterally,  basal  line  broadly  and  regularly  curved  downward  in  the 
middle,  and  marked  in  the  deeply  beveled  inferior  margin  by  a  rather 
wide  imbricated  belt  which  is  made  up  of  irregularly  interrupted,  deli- 
cately wrought  folds,  and  which  is  distinctly  defined  from  the  base 
proper  by  a  faint  raised  line;  both  coronal  surfaces  are  invested  with  a 
smooth,  polished  enamel-like  layer,  which  becomes  delicately  striated 
along  the  crest  by  the  exposure  of  the  vertically  disposed  medullary 
tubes  in  the  trenchant  triturating  edge.  The  base  is  relatively  thick, 
thickening  below  and  more  strongly  beveled  beneath  the  concave  face, 
broadly  rounded  below,  with  obtusely  defined  lateral  angles,  and  slightly 
diverging  to  the  base  of  the  crown,  in  width  about  two-thirds  that  of 
the  crown,  and  nearly  equal  to  the  hight  of  the  crown,  coarsely  rough- 
ened vertically.  A  large  specimen  measures  in  lateral  diameter  of  crown 
1.65  inch,  hight  of  tooth  1.14  inch,  greatest  elevation  of  convex  crown- 
face  .55,  greatest  elevation  of  concave  face  about  .65  inch. 

This  form  bears  a  marked  resemblance  to  P.  linguifer^  and  in  some 
particulars  it  also  recalld  in  a  striking  manner  P.  curtvs.  Indeed,  so 
marked  is  this  intermediate  relationship  both  as  to  structure  and  occur- 
rence in  time,  it  might  readily  be  assumed  that  they  were  derived  by 
processes  of  evolution  one  from  the  other.  In  the  acuminate  outline  of 
the  crown,  it  resembles  the  Chester  form  first  mentioned ;  but  the  basal 
margin  of  the  concave  face  is  suddenly  arched  downward,  producing  a 
median  angulation  not  observed  in  that  form ;  also  the  basal  belt  of  the 
opposite  face  is  composed  of  much  finer  and  more  numerous  imbrica- 
tions, the  crown  is  proportionately  less  massive ;  the  base  is  less  deep, 
wider  and  more  angular  in  the  lateral  margins — in  this  latter  particular 
intimately  resembling  the  base  of  P.  curtw  of  the  Warsaw  beds.  The 
crown  differs  from  the  latter  form  in  its  long-elliptical  outline,  acuminate 
crest,  more  nearly  equal  elevation  of  the  coronal  surfaces,  as  also  in  the 
character  of  the  basal  belts,  and  the  crown  is  less  deeply  concave  than 
is  the  case  in  either  of  the  forms  with  which  the  present  one  is  compared. 

PoHHon  and  locality :  In  the  upper  beds  of  the  St.  Louis  limestone ; 
Alton,  Illinois. 

Pbtalodus  pboxihus,  St.  J.  and  W. 

PI.  XII,  Fig.  II. 

Under  the  above  name  we  have  designated  a  peculiar  form  of  teeth, 
of  which  we  have  seen  no  absolutely  entire  individuals,  but  of  which 
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the  collection  of  Prof.  Woethen  contains  several  more  or  less  frag- 
mentary examples,  besides  the  nearly  perfect  tooth  figured.  These 
fragments  exhibit  a  uniformity  of  characters  which  has  led  provision- 
ally to  their  recognition  as  a  distinct  form.  From  Fetalodus  Alleghani- 
ensiSj  Leidy,  with  which  they  are  associated,  they  are  distinguished  by 
the  regularly  arched  crest,  the  comparatively  horizontal  direction  of 
the  basal  border  of  the  concave  face,  relatively  low  convex  face,  and 
apparently  short,  broadly  rounded  base,  which  is  produced  downward 
in  nearly  the  same  vertical  plane  as  the  convex  crown-face,  compara- 
tively slight  antero-posterior  diameter,  and  about  two-thirds  the  lateral 
diameter  of  the  crown.  The  concave  crown-face  presents  an  elliptical 
outline,  broadly  rounded  at  the  extremities,  and  nearly  as  high  again 
as  the  opposite  face,  which  latter  is  irregularly  lenticular  in  outline. 
The  basal  belt  in  the  concave  face  is  composed  of  three  or  four  wide, 
regular  imbrications,  ocxjupying  more  than  a  third  of  the  entire  eleva- 
tion, about  half  their  breadth  produced  beyond  the  plane  of  the  base; 
in  the  convex  face  the  coronal  belt  is  composed  of  four  or  five  narrower 
folds,  about  half  the  width  of  that  in  the  opposite  face,  and  strongly 
inbeveled  to  the  basal  region ;  the  crest  is  compressed,  with  the  usual 
vertical  striation  produced  by  the  abrasion  of  the  enamel-like  layer  and 
exposure  of  the  tubular  structure.  Lateral  diameter  of  crown  of  a  fuU- 
sized  specimen  .88  inch,  hight  of  concave  face  .35,  hight  of  convex  face 
about  .20  inch. 

It  will  be  observed  that  the  teeth  described  present  striking  features 
in  contrast  with  the  large  teeth  originally  described  by  Dr.  Lbidt  under 
the  name  Petnlodus  Alleghaniensis,  the  originals  of  which  he  kindly  sub- 
mitted to  us  for  examination,  and  to  which  we  are  satisfied  belong  the 
teeth  subsequently  described  in  the  second  volume  of  the  present  report 
under  the  name  P.  destructor^  N.  and  W.  The  teeth  under  considera- 
tion possibly  hold  the  same  relation  to  the  above  mentioned  form  as 
does  P.  HcLBtingsii^  Owen,  to  P.  acuminatusy  Agass.,  of  the  British  Oar- 
boniferous  limestone.  Prof.  MoGoT  has  suggested  the  probable  specific 
identity  of  the  latter  forms;  but  we  have  never  seen  immature  or  small 
individuals  of  P.  Alleghaniensis  that  might  be  confounded  with  the 
present  teeth,  although  such  may  yet  be  discovered. 

Position  and  locality :  In  the  limestone  above  coal  No.  8,  Upper  Goal 
Measures;  near  Springfield,  Illinois. 

Genus  OTENOPETALUS,  Agassiz. 

Gtenopetalus  vinosus,  St.  J.  and  W. 

PI.  XII,  Fig.  13. 

Under  the  designation  Gtenopetalus^  Prof.  Agassiz  recognized  the 
generic  distinctness  of  a  Petalodont  form  of  teeth,  which  had  previously 
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beeD  transferred  from  Fetalodm  to  CtenopfychitM^  and  finally  became  to 
be  regarded  as  the  type  of  the  present  group,  under  the  name  Ctenope- 
talus  serratus,  which  was  published  in  the  widely  distributed  list  of  type 
specimens  in  the  well-known  collection  of  Lord  Enniskillen.*  The 
genus  has  certain  strongly  marked  facies,  as  the  serrated  or  denticu- 
lated crest,  which  serve  to  distinguish  it  from  Fetalodus^  with  which  it 
otherwise  bears  a  much  more  intimate  resemblance  than  to  Ctenaptychius^ 
indeed  holding  the  same  relationship  to  Petalodus  as  the  latter  genus 
does  to  Antliodus. 

The  present  form  attains  medium  size.  Convex  face  of  crown  sub- 
lenticular in  outline,  gently  arched  laterally,  and  quite  plane  vertically, 
moderately  thick,  strong,  acutely  rounded  at  the  produced  lateral 
extremities,  which  are  slightly  curved  downward  at  one  or  other,  or 
both  extremities,  crest  very  gently  arched  along  its  greater  length,  sud- 
denly curved  downward  on  nearing  the  extremities,  somewhat  obtusely 
and  minutely  denticulated,  the  denticulations  becoming  strong  and 
sub  angular  toward  the  lateral  margins,  where  they  are  quite  strongly 
developed;  lower  margin  defined  by  a  strong  imbricated  basal  band, 
consisting  of  at  least  three  faintly  crenulated  folds,  broadly  and  regu- 
larly arched  downward  in  the  middle,  gently  deflected  laterally,  and 
relieved  at  a  sharp  angle  from  the  coronal  surface  above,  more  Or  less 
inbeveled  below ;  the  concave  face  apparently  presents  an  elliptical 
outline,  gently  concave  in  both  directions,  basal  margin  not  shown ; 
both  coronal  surfaces  are  enveloped  in  a  dense,  polished  enamel-like 
layer,  towards  the  crest  faintly  marked  with  numerous  slightly  diverg- 
ing striae,  which  mark  the  course  of  the  medullary  tubes  which  termi- 
nate above  singly,  or  in  pairs,  or  threes,  forming  the  denticulations. 
Base  unknown.  Greatest  lateral  diameter  of  crown  .95  inch,  elevation 
of  convex  face  .36. 

This  elegant  lorm  is  represented  by  a  unique  specimen  in  the  collec- 
tion of  Mr.  SPRiNaBB,  which  was  obtained  from  the  ichthyic  horizon 
in  the  upper  part  of  the  Keokuk  limestone.  The  generic  reference  is 
based  upon  the  coronal  characters  alone,  since  the  base  and  basal  bor- 
der of  the  concave  crown-face  unfortunately  are  not  preserved.  But 
judging  from  the  superficial  characters  presented  by  the  crown,  we  have 
little  or  no  hesitation  in  regarding  it  generically  identical  with  the  forms 
recognized  under  the  above  generic  title,  whether  or  not  this  group  is 
sufficiently  distinct  from  Fetalodm  to  be  regarded  as  a  well-defined 
genus.  Specifically,  however,  the  present  form  is  readily  distinguished 
by  its  laterally  elongated  outline  and  slightly  arched  crest.  In  shape 
it  is  nearest  the  form  from  the  St.  Louis  limestone,  F,  fOtenopetaXusJ 
bellulus^  which  we  have  provisionally  referred  to  this  group ;  but  its 

*  Alphabeiioal  Catalogue  of  the  Type  SpeoimenB  of  Fossil  Fishes  in  the  CoUeotioQ  of  the  Barl  of 
SimiskiUen,  at  Florence  Court    Geol.  Mag.,  vol.  vi,  Dee.,  1869. 
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great  size,  more  minutely  denticulated  crest,  and  regularly  arched  basal 
margin,  are  sufljcient  to  establish  its  distinctness  from  that  form. 
Position  and  locality :    Keokuk  limestone,  Bentonsport,  Iowa. 


Otenopbtalus  (Petalodus)  bellulus,  St.  J.  and  W. 

PI.  xn,  vig.  9. 

Teeth  very  small,  oval  or  subelliptical  in  outline,  rather  strongly  pro- 
portioned. Crown  moderately  thick  at  base,  sharp  and  regularly  arched 
along  the  crest,  with  acute  lateral  extremities;  concave  face  elliptical 
in  outline,  gently  excavated,  basal  margin  regularly  arched  downward 
in  the  middle,  and  bordered  by  three  more  or  less  imbricated  foldSi 
which  expand  in  the  median  region  to  twice  their  breadth  nearer  the 
extremities,  the  upper  fold  spanning  the  crown  in  an  irregular  though 
nearly  horizontal  direction,  and  but  slightly  produced  below  beyond  the 
plane  of  the  basal  region;  convex  face  of  irregular  outline,  long-ellipti- 
cal or  sublenticular,  gently  arched  laterally,  nearly  plane  vertically, 
basal  margin  irregularly  curved  downward,  forming  an  obtuse  angle, 
and  limited  by  two  narrow  imbrications,  which  are  sometimes  slightly 
deflected  at  the  extremities,  but  usually  describe  a  slight  sigmoidal 
curvature.  Base  short,  broadly  rounded  below,  and  obtuse,  somewhat 
distended  in  the  middle,  well-defined  at  the  lateral  angles,  in  breadth 
considerably  less  than  that  of  the  crown,  with  which  it  is  nearly  in  the 
same  vertical  plane.  Greatest  lateral  diameter  of  crown  of  large-sized 
tooth  .25  inch,  hight  of  entire  tooth  .15,  elevation  of  concave  crown-face 
.10,  elevation  of  convex  face  .06  inch. 

Only  two  specimens  of  this  pretty  little  form  have  come  to  our  notice, 
and  these  are  respectively  from  widely  separated  localities,  though  evi- 
dently from  nearly  the  same  horizon.  One  of  the  specimens,  that  from 
Iowa,  presents  a  group  of  teeth  of  which  the  larger  and  more  perfect 
one  is  that  upon  which  the  above  specific  description  is  based.  The 
other  teeth  of  the  group  are  all  of  smaller  size,  though  presenting  a 
remarkable  persistency  in  form,  but  they  are  not  apparently  in  the  rela- 
tive order  in  which  they  occurred,  being  irregularly  dispersed,  having 
the  appearance  of  two  contiguous  rows  6f  teeth  crowded  together,  as 
shown  in  the  fi<;ure  illustrating  the  convex  aspect  of  .the  group ;  other- 
wise, if  their  occurrence  in  the  above  specimen  does  indicate  their 
relative  natural  position,  it  indicates  a  degree  of  irregularity  in  the 
arrangement  of  the  teeth  such  as  has  not  been  observed  in  other 
Petalodont  genera,  of  which  series  of  teeth  have  been  found  in  their 
natural  order.  The  crest  of  some  of  these  teeth  is  interrupted  by  slight 
vertical  sulci,  giving  to  the  crown  a  delicate  denticulate  appearance, 
which  strongly  recalls  the  appearance  presented  by  Ctenopetalm  aerratus^ 
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AgasB.  But  as  thm  serrated  character  is  not  apparently  constant — even 
portions  of  the  crown  in  the  same  individual  exhibiting  both  the  plain 
and  serrated  conditions  of  the  crest,  and  in  the  larger  tooth  the  entire 
crest  is  even — it  may  not  be  regarded  as  an  important  character.  Nor 
does  it  appear  that  in  the  case  of  Ctenopezalus  serratiis  of  the  European 
Carboniferous  deposits  the  serrated  crest  should  be  considered  as  its 
most  important  generic  character,  since  a  series  of  that  species,  which 
we  have  examined  in  the  collection  of  the  Museum  of  Comparative 
Zoology,  is  sure  to  lead  by  almost  imperceptible  gradations  from  indi- 
viduals in  which  the  crest  is  strongly  serrated  to  forms  in  which  the 
coronal  serrations  are  scarcely  more  prominent  than  is  the  striation  in 
Fetalodus  liBvissimus,  Agassiz,  with  which  they  are  associated.  The 
collection  of  Mr.  Van  Hobne,  from  Alton,  affords  a  single  imperfect 
specimen  apparently  referable  to  the  present  form,  in  which  the  den- 
ticulated character  of  the  crown  is  well  displayed. 

Position  and  locality :    In  the  upper  beds  of  the  St.  Louis  limestone ; 
Pella,  Iowa,  and  Alton,  Illinois. 


Ctbnopetalxjs  mmatulus,  St.  J.  and  W. 

PL  XTT.  F!g.  tS. 

Teeth  very  small,  strong  and  symmetrically  proportioned.  Crown 
.moderately  thfck  below  and  gradually  attenuated  towards  the  crest, 
which  is  moderately  arched,  acumiuate,  and  somewhat  deeply  serrated, 
with  as  many  as  seven  strong,  subtumid,  subacute  denticulations,  of 
which  the  median  one  is  strongest,  the  lateral  ones  regularly  decreasing 
in  sise  towards  the  extremities,  and  defined  from  one  another  by  rather 
deeply  impressed  sulci  extending  nearly  to  the  basal  line  in  the  convex 
face ;  convex  face  slightly  arched  laterally,  nearly  plane  vertically,  basal 
angle  well-defined,  broadly  arched  downward  in  the  middle  and  again 
gently  curved  downward  at  the  extremities,  and  marked  upon  the 
inferior  or  beveled  surface  by  a  relatively  broad  coronal  belt  apparently 
without  imbrications ;  concave  face  apparently  more  regularly  oval  in 
outline,  but  slightly  depressed,  basal  margin  broadly  arched  downward, 
coronal  folds  unknown,  both  surfaces  smooth  and  polished.  Base  strong, 
constricted  above,  slightly  expanded  and  thickened  below  and  broadly 
rounded,  in  depth  equal  to  the  hight  of  the  crown,  but  considerably 
less  in  lateral  diameter,  more  or  less  roughened.  Lateral  diameter  of 
crown  .24  inch,  elevation  of  convex  face  .JO,  entire  hight  of  tooth  .23, 
lateral  diameter  of  base  .17  inch. 

This  elegant  little  form  is  intimately  allied  to  G.  dentatus  (Agassiz 
sp.)  of  the  British  Mountain  limestone,  with  authentic  specimens  of 
which,  as  also  the  type  belonging  to  the  collection  of  Lord  Enniskillbn, 
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we  have  had  opportunities  for  making  direct  comparison  at  theMaseumof 
Comparative  Zoology.  The  apparent  distinctive  characters  by  which 
the  present  form  may  be  distingnished-from  the  above  mentioned  species, 
consists  in  the  less  deep  serration  of  the  crest,  shallower  concave  face, 
and  relatively  narrower  base  as  compared  with  the  lateral  diameter  of 
the  crown. 

Position  and  locality :    Bare  in  the  Chester  limestone ;  Chester,  Illi- 
nois. 


.  Ctenopbtalus  medius,  St.  J.  and  \V. 

PI.  X  A,  Fig.  26. 

The  teeth  herein  referred  to,  and  which  we  have,  provisionally,  recog- 
nized as  a  distinct  form,  present  the  same  general  form  and  size  as  the 
preceding  species,  G.  UmatulttSj  but  are  recognized  by  the  proportion- 
ately greater  lateral  diameter  of  the  crown  as  compared  with  the 
entire  hight  of  the  tooth,  which  obtains  in  the  majority  of  examples, 
the  narrower  and  obtusely  pointed  inferior  extremity  of  the  base, 
the  exceedingly  minute  and  numerous  serration  of  the  somewhat 
acuminate  crest,  each  serrature  being  flanked,  especially  in  the  con- 
vex face,  by  short,  sharp  crested  carina,  which  regularly  though 
slightly  diverge,  but  which  are  scarcely  discernible  in  the  absolutely 
perfect  condition,  when  the  entire  crown  is  invested  with  an  exceed- 
ingly delicate,  polished  enamel-like  mantle.  In  the  latter  condition, 
as  also  in  shape,  these  teeth  bear  a  marked  resemblance  to  Peta- 
lodus  linguifery  N.  and  W.,  a  species  described  from  the  same  for- 
mation and  locality;  but  a  careful  comparison  reveals  other  and 
apparently  permanent  characteristics  which  seem  to  render  its  iden- 
tity with  that  form  extremely  improbable.  Thus,  in  the  present  teeth 
the  basal  belt  along  the  convex  crown-face  forms  a  simple,  broad 
fold  in  the  inbeveled  portion,  sometimes  showing  quite  distinctly  along 
the  upper  edge  an  extremely  delicate  imbrication,  which  only  extends 
through  the  broadly  arched  median  region ;  while,  in  Petalodns  linguifer^ 
the  inferior  or  inbeveled  area  occupied  by  the  coronaj  belt  is  distinctly 
imbricated,  even  in  minute  examples,  with  three  or  more  folds.  The 
inner  crown-face  is  moderately  excavated  and  defined  below  by  a  well- 
marked  broadly  downward-arched,  imbricated  coronal  belt. 

We  are  aware  of  the  variableness  of  the  serration  in   C.  serratxis 

» 

Agassiz,  but  these  variations  are  not  apparently  accompanied  by  other 
features,  such  as  distinguish  the  present  teeth  from  Pelalodus  Unguifer. 
On  the  other  hand,  the  fine  serration  of  the  crest  readily  distinguish  it 
from  (7.  limatultis. 
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The  intimate  relations  which  exist  between  Ctenapetalus  and  Petalodus 
find  an  additional  exemplification  in  the  present  form.  Indeed,  it  would 
appear  that  the  non-serrate  forms  of  the  one  pass  by  almost  imperceptible 
gradation  into  the  serrate  condition  of  the  other  :  while  in  general  form 
the  species  of  both  groups  are  m.08t  intimately  related. 

Position  and  locality :  Uncommon^^in  the  Chester  limestone ;  Chester, 
Illinois. 


Ctbnopetalus  occn)ENTALis,  St.  J.  and  W. 

PI.  XII,  Fig.  14. 

Teeth  small,  symmetrical.  Crown  moderately  thick  below,  rapidly 
attenuated  towards  the  crest,  which  is  slightly  acuminate  and  broadly 
arched,  with  ten  to  twelve  obtusely  rounded  denticulations,  which  more 
or  less  regularly  diminish  in  size  towards  the  lateral  extremities,  the 
median  one  forming  the  apex  being  the  most  conspicuous;  concave 
crown-fac«  long-oval  in  outline,  more  or  less  sharply  rounded  at  the 
extremities,  rather  deeply  and  uniformly  depressed,  and  limited  below 
by  a  relatively  narrow,  slightly  produced  basal  band,  which  is  appa- 
rently composed  of  not  more  than  three  or  four  imbrications,  gently 
and  regularly  arched  downward  in  the  middle  and  slightly  deflected 
laterally ;  the  opposite  face  is  more  elliptical  or  sublenticular  in  outline, 
moderately  convex  in  both  directions,  and  acutely  rounded  at  the 
extremities,  in  hight  above  the  basal  angle,  about  half  that  of  the  con- 
cave face ;  the  basal  band  in  the  convex  face  is  remarkable  for  its  great 
width,  the  uppermost  fold  being  usually  narrow,  but  the  lower  fold,  or 
folds,  reaching  far  down  and  investing  nearly  half  the  vertical  extent 
of  the  inferior  basal  area  in  a  thin  coating  of  enamel ;  in  the  downward 
curvature  somewhat  more  sharply  arched  than  the  opposite  border  with 
which  it  nearly  corresponds.  The  base  is  of  moderate  dimensions  in 
proportion  to  the  crown,  slightly  eccentric,  lateral  angles  and  basal 
margin  uniformly  rounded,  thickened,  lateral  margins  diverging  to  the 
crown,  gently  beveled  along  the  inferior  convex  border,  more  or  less 
roughened.  The  coronal  surfaces  present  a  firm  smooth  enamel-like 
layer,  which  is  usually  more  or  less  abraded  along  the  crest  and  deli- 
cately marked  with  slightly  diverging  striee.  Greatest  lateral  diameter 
of  crown  .66  inch,  hight  of  tooth  .52,  elevation  of  concave  crown  face 
.35,  hight  of  convex  crown-face  above  basal  angle  .24  inch. 

The  above  species  is  known  from  two  examples,  one  of  which  exhibits 
a  nearly  entire  specimen,  which  were  discovered  by  Mr.  W.  R  Moeley 
in  strata  near  the  base  of  the  Coal  Measures  The  species  falls  under 
the  genus  Ctenopetalus  of  Agavsiz,  and  is  intimately  allied  to  the  typical 
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form  0.  serrattLSj  Agassiz.  It  differs,  however,  from  that  form  by  readily 
distingaishable  peculiarities,  as  the  less  robust  proportions  of  the  crown, 
more  obtusely  acuminate  apex,  and  the  stronger  and  fewer  serrations 
of  the  crest,  narrower  basal  band  in  the  concave  face,  and  the  less 
strongly  though  more  broadly  arched  basal  margin  of  the  convex  face. 
Position  and  locality :  From  a  stratum  of  limestone  overlying  a  thin 
bed  of  coal  near  the  base  of  the  lower  Goal  Measures ;  Fort  Dodge, 
Iowa.  .  I 


Genus  PEISTODUS,  Agassiz. 

Pbistodus!  aouminatus,  St  J.  and  W. 

plxa,  Fig.e. 

We  have  provisionally  referred  to  the  genus  Pristodtis^  of  Agassiz,  a 
minute  form  represented  by  a  unique  example  in  the  collection  of  Mr, 
Spbingeb,  which  possess  distinctive  features  which  seem  to  indicate  a 
more  intimate  relationship  with  that  genus  than  with  any  other  group 
of  teeth  known  in  the  American  Garboniferous  deposits.  The  tooth  is 
distinguished  by  its  lateral  elongation  and  comparatively  thin  or  com- 
pressed crown,  which  is  slightly  curved  backward,  sharply  rounded  at 
the  extremities,  basal  border  sharply  inbeveled  behind  and  defined  along 
the  line  of  the  superior  coronal  region  by  an  obtusely  produced  basal 
ridge,  gently  arched  vertically,  crest  strongly  denticulated  and  rising 
into  a  strong,  laterally  deflected,  eccentric  median  prominence,  the  den- 
ticulations  very  similar  throughout,  though  gradually  and  more  or  less 
regularly  diminishing  in  size  laterally,  in  shape  lanceolate  terminating 
in  an  acute  apex,  and  defined  by  relatively  well-marked  vertical  sulci, 
which  descend  nearly  to  the  produced  basal  angle ;  posterior  (t)  face 
faintly  convex  vertically,  though  slightly  expanded  on  nearing  the  basal 
border,  the  inbeveled  portion  being  apparently  occupied  by  a  simple 
coronal  fold,  anterior  face  gently  concave  in  both .  directions,  slightly 
exceeding  in  hight  the  opposite  face,  sharply  inbeveled  along  the  base ; 
both  faces  smooth  and  polished.  Lateral  diameter  of  tooth  .09  inch, 
greatest  hight  of  crown  .04.    Base  unknown. 

The  exceedingly  delicate  little  tooth  above  noticed,  unfortunately, 
reveals  only  one  side  of  the  crown  in  full,  only  a  portion  of  the  concave 
face  can  be  seen,  and  the  base  has  either  crumbled  away,  else  it  forms 
so  inconspicuous  an  object  as  to  appear  obsolete.  The  specimen  jire 
sents  peculiarities  in  coronal  conformation  which  more  closely  resemble 
the  Pristodus  falcatus^  Agass.,  of  the  Yorkshire  Garboniferous  lime- 
stone, than  any  of  the  forms  with  which  it  is  associated  or  those  occur- 
ring in  superimposed  strata.    Its  basal  region  in  the  posterior  face. 
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however,  recalls  the  simple  coronal  fold  characteristic  of  DesmioduSj 
but  there  is  do  indicatioa  of  the  strong  anterior  buttress  and  basal  pro- 
tuberance, while  the  very  compressed  crown  and  its  sharp  denticulations 
still  further  contrast  with  the  latter  genus.  The  character  of  the  basal 
borders,  also,  bear  some  resemblance  to  Harpucodus,  Agass.  In  view 
of  its  minute  size,  could  we  detect  a  horny  structure  in  the  place  of  the 
apparently  true  dentine  of  the  tooth,  it  might  be  suspected  to  belong 
to  those  curious  little  fossils  known  under  the  genera]  term  Co7wdonts. 

Positum  and  locality  :    In  the  lower  fish-bed  of  the  Kinderhook ;  Bur- 
lington, Iowa. 


Genus  OALOPODUS,  St.  J.  and  W. 

Teeth  in  general  form  like  Petalodui.  Grown  massive  concavo-convex, 
concave  face  deepest,  and  especially  distinguished  by  its  laterally  arched 
or  swollen  contour,  obtuse  crest  terminating  in  a  strong,  subconical, 
more  or  less  eccentric  apex ;  convex  face  broadly  rounded  laterally,  and 
more  or  less  arched  vertically ;  coronal  margins  more  or  less  prominent, 
beveled  to  the  base,  and  occupied  by  a  broad  basal  band  composed  of 
more  or  less  regular  or  interrupted  imbrications,  broadest  in  the  concave 
face  and  continuous  with  that  of  the  convex  face.  Base  very  similar  to 
that  of  PetaloduSy  strong,  more  or  less  compressed  and  constricted  above, 
inferiorly  rounded  and  beveled  to  an  obtuse  edge  beneath  the  concave 
coronal  region. 

A  single  species  of  the  above  genus  is  known  to  us,  which  was  derived 
from  the  Middle  Coal  Measures.  Allied  to  Fetalodusj  it  may  be  distin- 
guished by  the  turgid,  subconical,  unsymmetrical  crown.  The  strata 
whence  the  following  species  was  obtained,  though  carefully  searched, 
afford  no  examples  of  Petalodua^  the  non-occurrence  of  which  further 
renders  it  improbable  that  these  teeth  formed  a  part  of  the  dental  appa- 
ratus of  that  genus. 


Calopodus  apioalis,  St.  J.  and  W. 

PI.  XII,  Fig.  16,17. 

Teeth  very  small,  robust,  unsymmetrical,  variable  in  form.  Grown 
forming  a  stout,  subconical  or  inequally  compressed  prominence,  crest 
obtuse,  apical  extremity  eccentric,  subacute,  directed  over  the  concave 
face  and  sometimes  laterally  deflected;  concave  face  curvilinear  or 
irregularly  triangular  in  outline,  lateral  diameter  nearly  equal  to  the 
hight,  slightly  concave  vertically,  gently  arched  laterally,  basal  border 
moderately  and  more  or  less  irregularly  arched  downward,  with  four  or 
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five  imbricating  folds,  of  which  the  appermost  ones  are  curved  upward 
and  lost  in  the  smooth  surface,  basal  border  gently  produced  and  gently 
beveled,  sometimes  abruptly,  to  the  basal  region ;  the  convex  face  is 
usually  slightly  less  elevated  than  the  concave  face,  moderately  convex 
in  both  directions,  basal  angle  very  obtuse,  nearly  horizontal,  or  viewed 
obliquely  from  below  appearing  gently  arched  upward  in  the  middle, 
more  or  less  sharply  rounded  at  the  lateral  extremities,  gently  beveled 
to  the  base,  the  beveled  area  rather  wide  and  occupied  by  at  least  three 
imbricating  folds,  continuous  with  the  opposite  coronal  belt ;  coronal 
region  invested  with  a  dense,  polish  enamel  like  layer.  Base  propor- 
tionately strong,  obliquely  produced,  usually  as  broad  and  deep  as  the 
crown,  eccentric,  compressed  beneath  the  basal  margins  of  the  crown, 
expanded  and  thickened  below,  lateral  angles  sharply  rounded,  beveled 
in  the  deeper  face  to  the  broadly  rounded,  obtuse  inferior  margin,  sur- 
faces more  or  less  roughened.  A  small  and  unusually  symmetrical 
specimen  measures  in  hight  .18  inch,  greatest  lateral  diameter  at  base 
of  crown  .13,  hight  of  concave  crown  face  .12,  hight  of  convex  face 
nearly  .10  inch. 

The  only  two  representatives  of  this  interesting  species  at  present 
known  to  us,  were  obtained  at  the  same  locality — indeed  so  intimately 
associated  that  the  one  was  discovered  in  developing  the  other  from  the 
shaly  matrix — in  a  stratum  which  has  afforded  no  other  Petalodont  forms 
or  other  ichthyic  remains,  except  Petrodus  and  scales  of  Palceoniscus, 
The  smaller  and  more  symmetrical  specimen  is  that  upon  which  the  pre- 
ceding description  was  based,  but  the  other  tooth  exhibits  such  marked 
individual  variation  from  what  may  be  regarded  as  the  normal  aspect 
of  the  species,  that  it  is  not  merely  a  matter  of  interest  but  important 
carefully  to  note  the  variations  so  far  as  may  be  necessary  for  the  satis- 
factory definition  of  the  species.  The  individual  teeth  are  subject  to 
considerable  variableness  in  the  symmetry  of  outline  and  relative  pro- 
portion of  parts.  The  large  specimen  presents  a  more  distorted  outline 
than  the  small  tooth,  the  base  being  strongly  deflected,  without,  how- 
ever, losing  its  general  shape;  the  crown  is  conical,  both  surfaces  very 
full  or  arched  laterally,  and  nearly  equal  in  hight,  apex  conical,  laterally 
deflected,  and  slightly  curved  over  the  concave  face,  lateral  edges  of  the 
the  crest  very  obtuse,  scarcely  defined,  basal  margin  slightly  arched 
downward  in  the  middle  and  beveled  gently  to  the  basal  region,  imbri- 
cated belt  very  wide  and  composed  of  three  or  four  continuous,  though 
irregalarly  disposed  folds,  with  several  secondary  threadlike  folds 
reaching  two-thirds  the  distance  to  the  apex.  This  tooth  is  unquestion- 
ably specifically  identical  with  that  first  noticed,  difl'ering  chiefly  in  the 
less  distinct  definition  of  the  concave  crown  face  and  lateral  obliquity  of 
the  base.    The  species  dififers  so  widely  from  other  Petalodont  forms  as 
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scarcely  to  require  more  minate  comparisons  than  those  det-ailed  above 
to  distinguish  it. 

Position  and  locality:  Black  carbonaceous  shales  overlying  the  "Pan 
ora  coal  bed''  of  the  Middle  Coal  Measures;  Guthrie  county,  Iowa. 


Genus  PETALOEHYNOHUS,  Agasaiz. 
Petaloehynohus  psbudosagittatus,  St.  J.  and  W. 

PI.  XII,  Fig    1-4. 

Teeth  small  or  of  medium  size.  Grown  irregularly  pentagonal  in 
outline,  moderately  thick,  sharp-crested,  acuminate  or  broadly  rounded 
between  the  prominent  lateral  angles  of  the  convex  face;  the  concave 
face  forms  a  spatulate  area,  gently  depressed  in  the  middle,  lateral 
angles  slightly  produced,  from  which  the  basal  border  is  profoundly 
arched  downward,  the  lateral  margins  gradually  converging  in  a  slight 
curvature  to  the  obtusely  rounded  inferior  border,  where  the  coronal 
belt  is  very  wide  and  gently  beveled  to  the  base,  and  composed  of  seve- 
ral imbrications,  of  which  the  lower  and  narrower  ones  follow  the  curva- 
ture of  the  margin,  the  upper  folds  gradually  increasing  in  width  and 
more  or  less  angularly  arched  upward  in  the  middle,  where  they  occupy 
from  one-fifth  to  one-third  of  the  vertical  diameter  of  the  crown,  but  as 
they  diverge  towards  the  lateral  angles  of  the  crown  they  suddenly 
narrow,  and  are  seldom  present,  rarely  being  even  faintly  discernible 
in  the  present  condition  of  the  teeth ;  the  convex  crown-face  is  rela- 
tively low,  probably  in  the  majority  of  individuals  not  more  than  half 
the  vertical  diameter  of  the  opposite  face,  gently  arched  laterally, 
nearly  plane  vertically,  the  basal  margin  forming  a  more  or  less  promi- 
nent angle  and  gently  beveled  below,  produced  in  the  median  region 
into  a  nearly  horizontal  shoulder,  from  the  angles  of  which  the  beveled 
imbricated  belt  arches  upward  and  again  strongly  curved  downward  on 
nearing  the  acute  lateral  angles  of  the  crown.  The  coronal  surfaces 
are  invested  with  a  thin  enamel  layer,  which,  however,  is  generally 
exfoliated  to  greater  or  less  extent,  especially  in  the  convex  face,  giving 
rise,  by  the  exposure  of  the  minute  tubular  structurie,  to  the  diverging 
striation  observable  in  the  majority  of  specimens.  The  base  as  seen 
from  the  convex  side,  slightly  expands  laterally  below  the  coronal  bor- 
der into  an  obtuse  lateral  angle,  below  which  the  margins  gradually 
converge  to  the  rounded  inferior  border,  the  surface  gently  convex  below 
and  rising  into  a  more  or  less  angularly  defined  ridge  above,  correspond- 
ing to  the  angulation  in  the  coronal  margin,  from  which  it  is  beveled  to 
the  lateral  margins;  the  concave  aspect  presents  a  short  Ungulate  pro- 
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cess,  gently  arched  laterally  and  less  than  half  the  vertical  extent  of 
the  opposite  face,  surfaces  more  or  less  roughened  by  irregular  vertical 
strise.  A  medium  sized  specimen  measures  in  vertical  diameter  .63  inch, 
lateral  diameter  of  crown  .37,  or  but  little  greater  than  the  diameter 
across  the  angles  of  the  base,  elevation  of  concave  crown-face  .45,  hight 
of  convex  face  .30  inch. 

The  fine  series  of  the  present  form  which  we  have  had  for  examina- 
tion exhibits  considerable  individual  variability,  which  is  in  part  attri- 
butable to  attrition,  probably  also  to  the  position  the  teeth  respectively 
occupied  upon  the  jaws.  Probably  the  minority  of  the  specimens  were 
worn  down  while  in  use,  since  the  crest  and  convex  face  bear  every 
evidence  of  abrasion  in  the  exfoliation  of  the  enamel  layer,  and  the  con- 
sequent exposure  of  the  minute  tubular  structure,  to  which  is  due  the 
striated  appearance  of  specimens  in  this  state  of  preservation.  In  the 
outline  of  the  crest  there  is  also  considerable  variation — many  speci- 
mens being  prominently  acuminate,  while  others  are  broadly  rounded 
between  the  coronal  angles :  indeed,  the  rounded  outline  would  appear 
to  be  the  actual  condition  of  perfect  individuals,  as  indicated  by  exam- 
ples in  which  the  enamel-like  layer  remains,  although  the  same  condi- 
tion of  surface  obtains  in  acuminate  specimens,  and,  vice  versa^  rounded 
examples  present  unmistakable  evidence  of  attrition.  A  large  specimen 
in  the  collection  of  Mr.  Van  Hobne  exhibits  an  anomalous  feature,  the 
base  being  deeply  cleft  producing  a  pair  of  radicles. 

In  the  present  form  we  have  another  example  of  the  intimate  specific 
relations  existing  between  many  of  tbe  American  Carboniferous  fishes 
and  those  of  the  same  formations  in  Europe.  In  the  present  instance 
we  observe  the  closest  resemblance  with  a  form  in  the  Carboniferous 
limestone  of  Armagh,  the  P.  sagittatus^  Agassiz.  The  present  form, 
however,  is  distinguished  by  its  shorter  base,  less  rapidly  converging 
outline  of  the  crest,  and  the  more  numerous  imbrications  of  the  coronal 
belt — characters  which  equally  serve  to  distinguish  it  from  P.  striatusy 
TS,  and  W.,  of  the  Upper  Burlington  limestone. 

Position  and  locality :  Upper  beds  of  the  St.  Louis  limestone ',  Alton, 
Illinois;  Pella,  Iowa;  St.  Louis,  Missouri. 

Pbtaloehynchus  distortus,  St.  J.  and  W. 

H.  XII,  Fig.  7.  8. 

In  the  collections  from  the  St.  Louis  formations  occur  a  form  repre- 
sented by  very  small  teeth,  which  we  have  failed  satisfactorily  to  identify 
with  either  of  the  two  species  known  from  the  same  horizon,  although 
we  have  not  overlooked  analogous  resemblances,  but  these  are  am)a- 
rently  irreconcilable  with  the  characters  which  especially  distinguish 
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those  forms,  from  which  we  have  provisionally  recognized  its  specific 
distinctness. 

Teeth  irregular  or  eccentric  in  outline.  Crown  moderately  thick, 
irregularly  arched  along  the  crest,  sharp,  acuminate,  apex  submedian ; 
the  concave  crown-face  is  but  slightly  depressed,  lateral  angles  strongly 
produced,  subacute,  inferior  border  strongly  and  eccentrically  arched 
downward  and  rounded  below,  deflected  to  the  lateral  extremities 
above,  and  margined  by  four  or  more  imbricating  folds,  which  are  well- 
defined  below,  attenuated  in  the  lateral  borders  on  nearing*the  extrem- 
ities, where  the)'  are  usually  obsolete  or  broken  away;  convex  face 
semielliptical  in  outline,  in  elevation  much  lens  (one- third  to  two-thirds) 
than  that  of  the  opposite  face,  rather  strongly  arched  laterally,  sharply 
rounded  at  the  lateral  angles,  inferior  border  moderately  prominent, 
gently  beveled  to  the  base,  gently  arched  downward  from  one  or  other 
extremity  and  suddenly  curved  upward  near  the  opposite  extremity, 
and  bordered  by  two  or  three  narrow  imbrications  continuous  with  the 
basal  belt  of  the  concave  face.  The  coronal  surfaces  in  the  specimens 
before  us  are  delicately  ornamented  with  vermiculose  strisB,  and  along 
the  crest  diverging  strisB  appear  in  the  triturating  surface.  The  base  is 
too  indifferently  preserved  to  determine  its  entire  form  ;  it  appears  to 
have  been  thin,  tapering  to  the  broadly  rounded  extremity,  which  proba- 
bly extended  but  little  beyond  the  extreme  basal  margin  in  the  concave 
face,  forming  a  broad  convexity  in  the  opposite  face.  Greatest  lateral 
diameter  of  crown  .22  inch,  elevation  of  convex  face  .12,  elevation  of 
concave  face  about  .18  inch. 

The  basal  band  of  the  concave  face  is  not  shown  in  its  lateral  exten- 
sion, where  it  was  probably  very  attenuated  before  reaching  the  lateral 
angles.  The  eccentric  outline  of  the  concave  face  is  due  to  the  irregu- 
larly arched  basal  borders,  as  also  that  of  the  opposite  face.  In  this 
particular  these  teeth  bear  a  remarkable  resemblance  to  some  of  tbe 
distorted  teeth  found  associated  with  and  referable  to  P.  striatus,  K.  and 
W.,  in  the  Upper  Burlington  limestone.  But  in  the  case  of  the  present 
form,  we  have  been  unable  to  trace  such  intimate  specific  features  with 
either  of  the  two  forms  described  from  the  St.  Louis  limestone,  while 
the  identity  of  the  specimens  from  widely  separated  localities,  would 
seem  to  furnish  additional  evid^ce  of  their  specific  distinctness.  In 
the  direction  of  the  basal  folds,  and  the  rather  prominent  convexity  of 
the  median  region  of  the  convex  crown-face,  there  is  a  less  or  more 
remote  resemblance  to  P.  spatulatus  ;  but  there  exist  no  such  intimate 
features  in  common  with  the  latter  form,  such  as  enable  the  probable 
identification  of  the  abnormal  individuals  of  the  Upper  Burlington  form 
from  those  above  referred  to,  and  which  the  teeth  under  consideration 
more  closely  resemble  than  they  do  either  of  the  forms  with  which  tl^y 
are  associated. 
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^Position  and  locality:  Upper  beds  of  the  St.  Louis  limestone;  Pella, 
Iowa ;  Alton,  Illinois,  and  St.  Louis,  Missouri. 

Petalobhynchus  spatulatus,  St.  J.  and  W. 

PI.  XII,  Fig.  5,6. 

Associated  with  the  preceding  species  occurs  a  form  of  teeth  which 
present  peculiarities  strikingly  in  contrast  with  the  distinguishing  fea* 
tures  of  P,  pseudosagittatiis,  and  holding  the  same  relation  to  that  form 
in  the  St.  Louis  limestone,  as  does  P.  psittacinus  with  P.  sagittatus  in 
the  Carboniferous  limestone  of  Armagh.  The  chief  distinguishing 
peculiarity  consists  in  the  swollen  condition  of  the  basal  portion  of  the 
teeth,  which  is  particularly  noticeable  from  the  convex  side,  the  base 
presenting  a  massive,  laterally  expanded  surface,  elliptical  in  outline, 
very  convex  laterally  and  compressed  in  the  gently  rounded  lateral 
margins,  broadly  rounded  below,  slightly  converging  above  and  com- 
pressed beneath  the  lateral  portions  of  the  coronal  margin ;  opposite 
face  less  than  half  the  vertical  extent  of  that  described,  laterally  flat- 
tened, perhaps  faintly  depressed,  strongly  rounded  to  the  extremity, 
both  faces  more  or  less  roughened,  with  irregularly  disposed  foramina. 
Crown  proportionately  strong,  convex  face  broadly  arched  laterally, 
lateral  margins  sharp,  more  or  less  rapidly  converging  towards  the 
strongly  acuminate  apex,  which  is  sometimes  truncated  or  rounded, 
basal  margin  slightly  prominent,  broadly  arched  downward  in  the 
median  region  and  more  or  less  strongly  curved  laterally,  the  rather 
wide,  gently  beveled  inferior  belt  occupied  by  three  or  more  regular 
imbricating  folds,  which  gradually  narrow  towards  the  extremities,  and 
apparently  continuous  with  the  coronal  belt  of  the  opposite  face ;  con- 
cave crown-face  twice  the  hight  of  the  convex  face,  subovate  in  outline, 
moderately  excavated',  basal  margin  well-defined  from  the  base,  strongly 
arched  downward  in  the  middle  and  lightly  produced  at  the  lateral 
extremities,  coronal  belt  wide  and  composed  of  several  imbrications — 
in  the  specimen  before  us  the  folds  are  very  obscure  as  though  from 
abrasion.  Vertical  dimensions  of  a  tooth  of  large  size  .90  inch,  greatest 
lateral  diameter  of  base  .45,  elevation  of  convex  crown-face  .38  inch. 

The  collection  of  Mr.  Van  Horne  contains  three  examples  of  the 
present  form,  of  large  and  medium  size,  none  of  which,  however,  show 
the  concave  aspect  of  the  teeth.  But  a  fragment  of  the  basal  portion 
of  one  of  the  specimens  plainly  reveals  the  outline  of  the  concave 
crown-face,  with  the  strongly  downward  arched  basal  belt,  which  is 
apparently  made  up  of  several  imbricating  folds,  the  upper  folds  being 
slightly  arched  upward  in  the  middle,  much  in  the  same  manner  as 
observed  in  P.  pseudosagittatusj  though  relatively  narrower  than  in  the 
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latter  form.  We  have  a  few  imperfect  teeth  from  the  same  formation, 
at  Pella,  which  are  probably  referable  to  this  si>ecie8.  The  latter  speci- 
mens, however,  are  very  small  and  somewhat  pecaliar  in  the  trancation 
or  broadly  rounded  condition  of  the  apical  extremity,  although  in  other 
X>articulars  they  are  not  dissimilar  from  the  Alton  specimens. 

At  the  localities  mentioned,  an  anomalous  form  occurs,  which  we  have, 
provisionally,  referred  to  a  distinct  species,  under  the  name  P.  distortiiSj 
the  affinities  of  which  are  noted  in  detail  under  that  head.  As  there 
stated,  their  relation  to  the  present  form  was  suggested  by  their  resem- 
blance to  abnormally  developed  individuals  of  the  form  common  in  the 
Upper  Burlington  limestone,  P.  striattis  of  Messrs.  Kbwbehbt  and 
WoBTHEN,  but  it  is  exceedingly  difficult  to  reconcile  the  variations 
presented  by  these  teeth  with  the  marked  distinctive  characteristics  of 
the  form  described  above,  though  to  a  much  less  degree  when  they  are 
compared  with  P.  pseudosdgittatv^. 

The  present  form  is  most  nearly  allied  to  that  originally  recognized  by 
Prof.  AaASSiz  under  the  name  P.psittacintufj  from  the  Carboniferous  lime- 
stone of  Armagh,  Ireland.  It  differs,  however,  from  the  European  form 
in  the, less  tumid  condition  of  the  basal  region,  and  also  the  less  hori- 
zontal direction  of  the  basal  band  of  the  convex  crown-face.  However, 
in  the  collection  of  the  Museum  of  Comparative  Zoology,  there  is  a 
single  specimen  of  the  European  form,  in  which  the  basal  band  is  gently 
curved  upward  and  downward  on  approaching  the  lateral  angles  in  the 
convex  crown-face,  much  in  the  same  manner,  though  in  a  less  degree 
than  in  the  present  form,  instead  of  being  perfectly  horizontal  as  repre- 
sented in  the  figures  given  by  Prof.  MoCoY  in  the  British  Palaeozoic 
Fossils,  PL  3 1.,  fig.  14. 

Position  and  locality :  Upper  beds  of  the  St.  Louis  limestone ;  Alton, 
Illinois,  and  Pella,  Iowa. 


Genus  PELTODUS,  If.  and  W. 

This  genns  was  founded  upon  a  species  from  the  Upper  Coal  Mea- 
sures, which  was  described  in  Vol.  IV  of  this  Beport  (pp.  362, 363,  PI.  II, 
fig.  7,  7  a,)  under  the  specific  designation  P.  unguiformisj  N.  and  W, 
From  the  notes  appended  to  the  generic  diagnosis  above  cited,  it  would 
appear  that  the  genns  was  regarded  as  intimately  allied  to  the  CocMio- 
donisjOT  'Mntermediatein  character  between  Psammodus  and  Coehliodus.^ 
The  material  now  possessed,  perhaps,  more  clearly  illustrates  the  affini- 
ties of  the  genus,  and  which  has  suggested  the  following  observations 
on  the  homologous  features  which  it  possesses  in  common  with  the  Peta- 
lodonts^  to  which  the  genus  belongs.  The  general  figure  of  the  teeth  is 
that  characteristic  of  the  PetaiodontSy  consisting  of  a  flattened  crown, 
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whose  concave  face  occnpies  the  greater  extent  of  the  tooth,  while  the 
opposite  face,  instead  of  the  strong  definition  in  the  typical  genera  of 
the  family,  forms  a  more  or  less  regular  convexity  with  the  basal  area 
(not  the  ^' crown  surface"),  from  which,  however,  it  is  defined  by  a 
distinct  though  very  narrow  fold  or  thickening  of  the  coronal  border, 
as  shown  in  the  figures  above  cited,  and  lunate  in  general  outline; 
the  concave  crown-face  is  gently  depressed,  broadly  oval  or  sub-quad- 
rate in  outline,  the  direction  of  the  greater  diameter  varying  in  differ- 
ent species,  but  usually  vertically  elongated,  crest  broadly  arched, 
subacute,  lateral  margins  sometimes  more  or  less  parallel  or  slightly 
converging  towards  the  base,  as  in  the  above  typical  species,  basal 
margin  gently  arched  downward  and  generally  forming  an  angle  at 
the  lateral  margins,  abruptly  truncated  or  beveled,  and  bordered  by 
an  imbricated  belt,  as  in  Petalodmy  etc.  The  inferior  or  basal  area  is 
similar  in  outline,  though  less  in  superficial  extent  than  the  concave 
crown-face,  moderately  convex;  the  root  arises  in  the  lower  border, 
projecting  slightly  downward  and  suddenly  outward,  gradually  tapering 
to  a  rounded  point,  vertically  flattened,  narrow,  excavated  in  the  inner 
side  of  the  shoulder,  and  trowel-shaped.  Both  crown  faces  are  invested 
with  an  enamel-like,  layer,  sometimes  more  or  less  rugose;  the  ba^al 
area  is  quite  smooth,  and  the  root  proper  more  or  less  roughened. 

All  the  above  mentioned  characters  are  present  in  the  original  speci- 
mens of  P.  unguijarmisj  even  the  root  is  shown  in  the  above  ciced 
figures,  though  its  extremity  is  imperfect,  having  been  broken  away. 
By  reference  to  the  figures  of  the  following  described  forms,  it  will  at 
once  be  apparent  that  the  genus  is  a  true  Fetalodont^  the  teeth  holding 
the  same  position  upon  the  jaws  as  do  those  of  PetcUorhynchuSj  AntlioduSy 
etc.,  etc.,  from  which  the}'  chiefly  differ  in  the  less  erect  crest  and  the 
peculiar  shape  of  the  root. 

According  to  our  present  knowledge,  the  genus  has  no  representa- 
tives below  the  middle  or  St.  Louis  division  of  the  Lower  Carboniferous 
series,  extending  into  the  Upper  Coal  Measures. 

Peltodits  quadbatus,  St.  J.  and  W. 

PI.  XIlI,Flg.C,7. 

Teeth  of  small  size,  quadrangular  in  outline.  Convex  crown-face 
low,  broadly  arched  laterally,  basal  border  forming  an  obtuse  angle 
with  the  basal  area,  somewhat  strongly  arched  downward  in  the  mid- 
dle, broadly  and  regularly  curved  to  the  lateral  borders,  and  defined 
by  two  or  more  delicate  imbricating  folds;  general  contour  of  the 
concave'  face  moderately  depressed,  flattened  or  plane  fc>elow,  crest 
rather  sharp  and  projecting  outward  beyond  the  basal  margin  of  the 
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convex  face,  broadly  and  usaally  regularly  arched  between  the  angles 
of  the  straight  lateral  margins,  inferior  border  gently  arched  down- 
ward and  abruptly  defined  or  inbeveled,  and  marked  by  a  relatively 
wide  coronal  band  composed  of  three  or  more  imbrications,  which 
abruptly  terminate  at  the  inferior  angles  of  the  lateral  margins.  The 
coronal  surfaces  present  a  line  granulopunctate  structure.  The  infe- 
rior or  basal  area  is  nearly  equal  in  extent  to  the  concave  crown- 
face,  gently  convex  laterally,  smooth  and  well-defined  from  the  convex 
crown-face;  the  root  fdrms  a  trowel -shaped  process  projecting  from 
the  lower  border  of  the  basal  area,  the  antero-posterior  diameter  of 
which  it  nearly  equals  in  its  outward  prolongation,  slightly  contracted 
at  the  shoulder  and  rather  deeply  excavated,  rapidly  tapering  to  an 
obtusely  rounded  point,  and  plane  below.  Length  and  lateral  diameter 
of  crown  nearly  equal,  the  largest  tooth  measuring  .35  inch,  smaller 
teetl^  .16  inch  in  length  and  breadth. 

This  elegant  little  species  is  known  to  us  by  several  individuals,  the 
first  having  been  discovered  by  Mr.  Van  Hobne,  at  Alton,  and  others 
subsequently  obtained  at  St.  Louis,  all  from  the  same  horizon  in  the  St 
Louis  limestone.  In  general  form  it  bears  a  somewhat  close  resem- 
blance to  P.  tran%vertu;i  from  the  Goal  Measures.  Its  quadrangular 
outline  as  seen  from  the  concave  side,  and  prominent  coronal  imbri- 
cations, however,  will  readily  distinguish  the  present  form  from  that 
mentioned  above,  which  it  is  even  more  strongly  marked  in  contrast 
with  Peltodus  unguiformis  of  the  Upper  Goal  Measures. 

Position  and  locality:  Upper  beds  of  the  St.  Louis  limestone;  Alton, 
Illinois,  and  St.  Louis,  Missouri. 


Peltodus  !  plicomphaxus,  St.  J.  and  W. 

PI.  xm,  Fig. ».  ' 

■ 

Teeth  small,  subovate  in  outline.  Grown  moderately  thick,  crest  sub- 
acute, rather  strongly  arched,  acuminate,  or  truncated  fh>m  wear ;  con- 
cave crown-face  broadly  ovate,  antero-posterior  diameter  equal  to,  if 
not  exceeding  the  lateral  diameter,  lateral  margins  gently  rounded, 
median  line  occupied  by  a  somewhat  prominent  vertical  fold,  which  is 
flanked  on  either  side  by  nearly  parallel  though  obscurely  defined  plic», 
intermediate  lateral  portions  slightly  depressed  vertically,  basal  margin 
unknown — probably  broadly  arched  downward,  and  bordered  by  a  nar- 
row, irregularly  imbricated  coronal  belt;  convex  face  sublunate  in  out- 
line, relatively  low,  gently  arched  laterally,  slightly  depressed  in  the 
middle  towards  the  base,  where  it  is  defined  by  a  well-marked  coronal 
fold,  which  is  abruptly  arched  downward  in  the  middle  and  strongly 
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deflected  or  curved  laterally;  both  coronal  surfaces  are  enveloped  in  a 
delicate  enamel-like  coating,  through  which  are  discernible  minute 
puuctse,  and  along  the  worn,  triturating  surfivce  of  the  crest  compara- 
tively coarse  pnnctsB  appear.  Basal  area  smooth,  subcordate  in  outline, 
in  contour  very  like  the  concave  crown-face,  the  mesial  line  being  raised 
into  a  slight  vertical  ridge,  which  is  faintly  depressed  below,  and 
forming  a  regular  convexity  with  the  convex  .crown-face  above;  root 
unknown.  Lateral  diameter  of  crown  .26  inch,  vertical  diameter  of 
concave  crown-face  about  .28,  elevation  of  convex  face  about  .08,  or 
when  entire  .10  inch: 

The  fragment  of  tooth  upon  which  the  above  description  is  based, 
and  which  belongs  to  the  collection  of  Mr.  Van  Hobnb,  presents  some 
anomalous  features  which  we  have  not  observed  in  any  of  the  numerous 
forms  of  teeth  from  our  Carboniferous  deposits,  the  real  nature  of  which, 
as  well  as  its  generic  relations,  in  consequence  of  the  imperfect  condi- 
tion of  the  base,  we  have  not  been  able  satisfactorily  to  determine. 
It  presents,  however,  a  marked  resemblance  to  the  typical  forms  of 
FeltodtLSy  with  which  genus  it  is  here  provisionally  associated.  The 
basal  region  suggests  a  comparison  with  Choinatodua  (Antliodus)  trun- 
eatus,  Agassiz,  from  the  Carboniferous  limestone  of  Ireland ;  but  its 
thickened  crest  and  general  uniform  converity  of  the  convex  crown- 
face  and  basal  area  widely  distinguish  it  from  that  form.  In  the  great 
depth  and  mesial  fold  of  the  basal  region,  and  the  produced  apex,  it 
presents  features  recalling  Petalorhynchus  ;  but  all  these  resemblances 
are  apparently  subordinate  to  the  characters  which  more  strongly  sug- 
gest Peltodua,  Unfortunately,  the  basal  portion,  together  with  the  root, 
is  not  shown  in  the  solitary  example  here  noticed ;  it  is  not  improbable, 
however,  the  root  formed  a  slight,  narrow,  tapering  process,  originating 
in  the  lower  part  of  the  depressed  median  ridge  of  the  basal  region,  and 
produced  outward  in  nearly  the  same  plane,  or  presenting  the  general 
characters  common  to  Peltodus. 

Position  and  locality :  In  the  lower  fish-bed  of  the  Chester  formation ; 
Chester,  Illinois. 

Peltodus  transvebsus,  St.  J.  and  W. 

PL  Xin,  Fig.  8. 

Teeth  very  small,  broadly  ovate  in  outline,  lateral  diameter  a  little 
greater  than  the  antero-posterior  length.  The  concave  crown-face  forms 
a  Buboval  area,  apparently  but  slightly  depressed,  basal  border  strongly 
arched  downward  and  rounded.  The  convex  face  and  basal  region 
forms  a  continuous  convexity,  the  crown  being  defined  from  the  ba«al 
area  by  an  indistinct  coronal  fold  which  is  slightly  arched  downward  in 
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the  middle  and  greatly  deflected  to  the  lateral  extremities,  tliongh  ia  a 
mach  less  degree  than  in  P.  unguifonnis.  Behind  the  coronal  border 
the  basal  area  is  gradually  narrowed  and  produced  into  a  proportion- 
ately strong  root,  which  exhibits  the  vertically  excavated  inner  shoulder 
and  trowel-shaped  inferior  outline  common  to  the  genus.  The  coronal 
surfaces'  are  ornamented  with  vermiculoere  lines  and  punctse,  much  in 
the  same  manner  as  in  P.  unguiformis. 

This  form  is  represented  by  only  one  specimen,  from  the  middle  divi- 
sion  of  the  Coal  Measures  and  exhibits  only  the  convex  aspect  of  the 
tooth.  It  differs  from  that  described  from  the  Upper  Goal  Measures, 
P.  unguiformiSj  N.  and  W.,  in  it«  greater  lateral  extent  as  compared 
with  the  anteroposterior  diameter,  also  in  the  character  of  the  coronal 
fold  in  the  convex  face,  which  is  not  continued  down  the  lateral  margins 
as  far  as  in  the  last  mentioned  form.  From  P.  quadratus  of  the  St. 
Louis  limestone,  it  is  distinguished  by  its  more  oval  outline  and  rela- 
tively stronger  root  ^  otherwise  all  the  forms  are  intimately  allied. 

Position  a7id  locality:  In  the  limestone  overlying  coal  No.  5;  Belle- 
ville, Illinois. 


Genus  FI8SODU8,  St.  J.  and  W. 

Teeth  small.  Crown  forming  a  comparatively  thin  concavo  convex 
plate  together  with  the  basal  region,  subcurvilinear  or  trapezoidal  in 
general  outline,  as  seen  from  the  concave  side,  the  basal  margin  of 
which  is  produced  or  strongly  arched  and  rounded  from  the  ear  like 
lateipal  angles,  and  bordered  by  an  imbricated  coronal  belt;  convex  face 
relatively  low,  more  or  less  uniformly  convex  with  the  basal  region, 
from  which  it  is  defined  by  a  slight  coronal  fold,  which  describes  a 
broad  arch  outwards  from  the  lateral  angles  and  more  or  less  curved 
downwards  in  the  middle ;  crest  more  or  less  compressed,  and  deeply 
cleft,  or  divided  into  two  or  more  strong,  acuminate,  uniform,  trenchant 
cusps ;  both  coronal  surfaces,  in  perfect  state,  enveloped  in  a  dense, 
polished  enamel-like  layer.  The  root  originates  in  the  gently  convex 
basal  area  just  beneath  the  lower  crown-face,  proportionately  small,  and 
produced  in  a  thin,  trowel-shaped  process,  which  is  somewhat  deeply 
channeled  longitudinally  in  the  region  of  its  origin,  narrowed  and 
truncated  below. 

The  te^th  embraced  under  the  above  generic  description  comprise  a 
group  closely  allied  to  PeltoduSj  which  it  resembles  in  the  form  of  the 
root  and  general  contour,  but  from  which  it  is  distinguished  by  the  cleft 
condition  of  the  crest — differences  akin  to  those  which  distinguish  Cteti- 
oj^etaltis  from  Petalodus.    It  also  presents,  in  the  outline  of  the  basal 
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portion  of  the  crown,  resemblances  with.  Petalorhynchus^  although  the 
relationship  is  more  remote  than  in  the  case  of  Feltodtts  ;  but  in  both 
the  root  is  totally  different  from  that  of  Petalorhynchus.  The  genus  has 
two  representative  species  in  the  Chester  division  of  the  Lower  Carbon- 
iferous. 

FissoDUS  BiFiDus,  St.  J.  and  W. 

PI.  XIII,  Fig.  1,  2. 

Teeth  small.  Convex  crown-face  very  low,  sublunate  in  general  out- 
line, gently  arched  laterally  and  more  strongly  so  along  the  compressed 
crest,  which  is  deeply  cleft  midway,  forming  two  strong,  acutely  pointed 
lobes,  basal  fold  indistinct,  gently  arched  downward  in  the-  middle  and 
strongly  curved  downward  terminating  in  the  auricnlate  lateral  angles  ^ 
concave  face  gently  depressed,  faintly  swollen  above  in  the  coronal 
cusps  and  again  in  the  basal  region,  which  is  deeply  and  somewhat 
angularly  arched  downward,  abruptly  defined  from  the  root  below,  and 
occupied  by  a  relatively  wide  coronal  belt  composed  of  three  to  four  or 
five  narrow  imbrications,  which  become  exceedingly  attenuated  ascend- 
ing the  diverging  lateral  margins  towards  the  acutely  produced  lateral 
angles  of  the  crown,  where  they  are  usually  obsolete ;  coronal  surfaces 
invested  with  a  smooth  polished  enamel  layer,  which  on  being  worn  away 
along  the  crest  exposes  to  view  a  vertical  striato-punctate  structure. 
Inferior  or  basal  surface  of  tooth  irregularly  oval  or  subcircular  in  out- 
line, moderately  convex,  and  more  or  less  uniform  with  the  convexit}^  of 
the  convex  crown-face,  from  which  it  is  faintly  defined  by  a  slight  sulca- 
tion  extending  along  and  just  beneath  the  very  narrow  coronal  fold, 
lower  surface  slightly  flattened  and  suddenly  produced  into  a  long, 
narrow,  tapering  root,  which  is  flattened  in  the  same  plane  as  the  crown, 
somewhat  deeply  excavated  in  the  inner  face  and  flanked  by  rather 
prominent  lateral  bosses,  which  shade  into  slight  lateral  ridges  along 
either  margin  of  the  root  towards  the  lower  extremity,  which  is  slightly 
rounded  or  truncated  ;  basal  region  and  root  faintly  roughened  or  quite 
smooth.  Lateral  diameter  of  tooth  .29  inch,  vertical  diameter  .38.  ele- 
vation of  convex  crown-face  .08  inch,  or  about  half  the  hight  of  the 
concave  face. 

The  teeth  comprised  in  the  present  species  are  remarkable  for  their 
elegant  and  symmetrical  proportions,  and  the  persistency  of  the  dis- 
tinctive characteristics,  as  shown  by  the  slight  individual  variation 
observed  in  a  fine  suite  of  specimens.  The  deeply  cleft,  sequi-lobed 
crest  readily  distinguishes  the  form  from  others  occurring  in  the  same 
horizon. 

Position  and  locality :  Not'uncommon  in  the  upper  and  lower  ichthyic 
horizons  of  the  Chester  formation;  Chester,  Illinois. 
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FissoDus  TEicuspiDATUS,  St.  J.  and  W. 

P1.XUI,  Fig.3. 

Teeth  small,  concave  in  oatline,  lateral  diameter  somewhat  less  than 
the  anteroposterior  diameter,  thick.  Convex  crown-face  low,  gently 
arched  laterally,  the  convexity  uniform  with  that  of  the  basal  area, 
from  which  it  is  obscurely  defined  by  a  faint  coronal  fold,  or  in  worn 
specimens  by  a  shallow  sulcus,  gently  arched  downward  in  the  middle 
and  again  regularly  curved  to  the  obtuse  lateral  angles;  the  opposite 
face  presents  a  broad  ovate  outline,  faintly  convex  laterally,  with  a 
Hubmedian  depression  in  some  instances,  worn  surfaces  rather  coarsely 
punctate  on  approaching  the  crest,  which  is  divided  into  three  obtusely 
acuminate  lobes,  of  which  the  central  one  is  a  little  the  largest,  the 
lateral  lobes  being  apparently  of  equal  size.  Basal  area  moderately 
convex,  inferior  portion,  as  also  the  ba«al  border  of  the  concave  crown- 
face,  unknown.  The  root  probably  resembles  that  of  F,  hifidus^  and  the 
concave  coronal  border  was  probably  similarly  bordered  with  imbrica- 
ting folds. 

We  have  examined  only  two  specimens  of  the  form  above  indicated, 
neither  of  which  are  entire,  showing  evidences  of  wear  to  which  is 
probably  attributable  the  obtuse  condition  of  the  coronal  cusps  arid  the 
absence  of  the  imbricating  folds,  as  also  the  obtuse,  ill-defined  lateral 
angles  of  the  crown.  Yet  these  teeth  present  characters  which  unques- 
tionably distinguish  them  from  the  previously  described  form.  They 
are  remarkable  for  their  robust  proportions  and  tricnspidate  c^e^t,  in 
which  respects  they  diifer  markedly  from  F.  hijidusj  and  equally  so  from 
the  form  of  the  allied  genus,  CJiolodus  incequaliSj  from  the  Upper  Coal 
Measures. 

Position  and  locality:  Lower  (!)  fish-bed  of  the  Chester  limestone^ 
Chester,  Illinois. 

Genus  OHOLODUS,  St.  J.  and  W. 

Teeth  presenting  the  general  outline  and  coronal  contour  of  PeltodvSy 
but  specially  characterized  by  the  division  of  the  crest  into-two  or  more 
eccentric,  insequal  cusps,  of  which  the  culminating  cusp  is  lateral  or 
eccentric  in  position ;  convex  crown-face  more  or  less  regularly  arched 
with  the  basal  area,  broadly  arched  laterally,  base  defined  by  a  faint 
coronal  fold,  which  is  more  or  less  eccentrically  or  obliquely  arched 
downward  in  the  middle,  and  strongly  deflected  to  the  lateral  margins, 
terminating  near  the  iufero-lateral  angles  ^  concave  face  more  or  less 
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depressed,  and  probably  broadly  rounded  below,  and  defined  by  imbri- 
cating folds.    Eoot  unknown.    Coronal  surfaces  smooth  or  punctate. 

The  present  genus  is  recognize>d  in  a  single  species  from  the  upper 
division  of  the  Goal  Measures.  Unfortunately  none  of  the  specimens 
are  entire  along  the  basal  margin,  affording  no  clue  to  the  form  of  the 
root  and  outline  of  the  basal  margin  of  the  concave  crown-face.  The 
root  is  probably  small,  and  from  the  general  similarity  in  contour  of 
the  other  parts  to  Peltodus  and  Fisaodus^  it  seems  not  improbable  that 
it  may  prove  to  be  similar  in  shape  to  the  root  in  those  genera.  The 
superficial  markings  are  also  similar  to  those  observed  in  the  above 
named  genera,  the  distinctive  generic  characters  being  chiefly  presented 
in  the  eccentrically  lobed  crest  and  the  extreme  downward  prolongation 
of  the  lateral  extremities  of  the  coronal  fold  in  the  convex  face. 

The  association  of  the  individuals  of  the  sole  representative  species 
known  at  the  present  time  with  the  teeth  of  Petalodua  unguiformis  might 
raise  a  suspicion  of  the  generic,  possibly  specific,  relations  or  identity 
of  these  forms.  But  the  facts  possessed  do  not  sustain  such  a  conjee-- 
ture,  unless  it  proves  to  be  a  species  of  most  extraordinary  variableness, 
the  mutations  of  which  in  some  instances  would  be  even  more  remark- 
able than  the  characters  by  which  many  of  the  Fetalodont  genera  are 
distinguished  from  one  another. 

Oholodus  in^qualis,  St  J.  and  W. 

PI.  Xin.  Fig.  4.  5. 

Teeth  of  medium  size,  in  general  outline  subovate  or  rhomboidal. 
Basal  AfOA  forming  a  gentle  convexity  uniform  with  the  convex  crown- 
face,  from  which,  in  the  worn  specimens  usually  met  with,  it  is  defined 
by  a  low,  distinct  border,  produced  by  the  thickening  of  the  upper  rim 
of  the  basal  area  and  thus  raised  slightly  above  the  plane  of  the  crown, 
but  in  well  preserved  teeth,  in  which  the  original  external  coating  of 
the  crown  still  exists,  an  exceedingly  delicate  raised  line  marks  the 
basal  limis  of  the  crown,  corresponding  to  the  imbricated  folds  in  allied 
genera ;  the  basal  line  spans  the  tooth  in  an  irregular  direction,  more 
or  less  oblique  from  one  or  other  side,  slightly  arched  downward  in  the 
middle  or  quite  direct,  but  on  nearing  the  lateral  margins  it  is  suddenly 
curved  downward  in  the  direction  of  the  infero-lateral  angles  of  the 
tooth.  The  concave  face  of  the  crown  presents  a  gentle  concavity, 
gradually  rising  into  the  irregularly  cuspidate  crest,  and  slightly 
rounded  into  the  thickened  or  compressed  lateral  margins,  which  are 
nearly  parallel  though  slightly  and  irregularly  curved,  and  slightly 
diverging  from  the  basal  angles ;  the  crest  presents  an  irregular  out- 
line, being  divided  into  two  prominent,  unequal  lobes,  which  culminate 
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in  Bnbacnte,  eccentric  apices — in  some  individuals  rudimentary  lobes 
appear  in  either  lateral  margin  below  the  principal  cusps,  but  these 
are  .discernible  only  in  exceptionally  well  preserved  specimens,  if 
indeed  they  are  always  developed.  Unfortunately  none  of  the  speci- 
mens before  us  preserve  the  basal  portion  of  the  teeth,  hence  we  are 
lead  to  conjecture  the  broadly  downward  arched  basal  border  of  the 
concave  crown-face,  and  its  probable  imbricated  belt,  as  aUo  the 
probable  relative  diminutiveness  of  the  produced  root  portion,  which 
latter  probably  more  or  less  intimately  resembles  the  root  in  Fissodus 
and  Peltodus,  with  which  these  teeth  otherwise  are  intimately  related. 
Lateral  diameter  of  tooth  .45  inch,  antero-posterior  diameter  above  .GO, 
thickest  portion  about  .09,  greatest  hight  of  convex  crown-face  .21  inch. 

The  distinctly  lobed  character  of  the  crest  of  the  present  form  defin- 
itely distinguishes  it  from  Peltodvs  nngniformis,  N.  and  W.,  which 
occurs  in  the  same  horizon,  and  with  which  it  has  one  striking  feature 
in  common,  viz :  the  general  uniformity  in  the  convexity  of  the  convex 
crown-face  and  basal  region,  and  the  delicate  demarkation  defining  the 
basal  from  the  coronal  region.  But  the  singular  bifid  character  of  the 
crest  strongly  contrasts  with  the  regular  outline  of  the  crest  of  PeltoduSy 
and  almost  equally  so  with  the  symmetrical  cuspidations  of  Fissodus^ 
differences  which  would  seem  to  remove  them  from  the  same  generic 
category,  unless,  indeed,  the  opposite  jaws  bore  teeth  so  very  dissimilar. 
However,  we  have  no  evidence  of  a  nature  that  more  than  vaguely  sug- 
gests such  specific  relationship,  and  the  non-occurrence  of  both  forms 
in  the  Cbester  and  St.  Louis  formations,  both  of  which  horizons  have 
yielded  peeuliar  examples  of  one  or  other  type,  seems  further  to  militate 
against  such  identity. 

The  present  form  is,  so  far  at  least  as  our  information  extends, 
restricted  to  the  ui)per  division  of  the  Coal  Measures,  examples  of 
which  have  been  found  at  distant  localities  in  Iowa  and  Illinois.  Some 
of  the  Iowa  specimens  are  not  quite  as  strong,  and  the  rudimentary  or 
lateral  lobes  are  more  distinctly  developed  than  in  the  ordinary  exam- 
ples, as  shown  in  the  illustrations  introduced  in  Pi.  xiv,  fig.  4. 

Position  and  locality :  Uj>per  Coal  Measures,  above  the  horizon  of 
coal  No.  8,  near  Springfield,  Illinois,  and  in  a  similar  horizon  near  Cla- 
rinda,  Iowa. 

Genus  PSEPHODUS,  Agaasiz. 

PsEPHODUS  ?  EETicnLATUS,  St.  J.  and  W. 

PL  VI,  Fig.  19-24. 

Teeth  attain  large  size,  ranging  from  .20  to  1.15  inches  in  lateral 
diameter,  more  or  less  irregular  in  outline,  massive,  depressed  or  strongly 
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acuminate.  In  large,  mature  teeth,  the  base  presents  a  broad,  thick, 
rhomboidal  plate,  with  more  or  less  parallel,  curved  sides  and  sharply 
marked  angles,  inferior  surface  in  nearly  the  same  horizontal  plane  as 
the  crown,  faintly  concave,  smooth  or  striated,  abruptly  beveled  and 
coarsely  roughened  in  the  thickened  face,  the  opposite  face  deeply  chan- 
neled and  strongly  defined  from  the  anteriorly  produced  basal  border 
of  the  crown,  in  lateral  diameter  equal  to  and  in  breadth  exceeded  by 
that  of  the  crown.  The  crown  forms  a  massive,  rather  low,  broad, 
moderately  convex  prominence,  the  greatest  prominence  of  which 
extends  in  an  anteroposterior  direction,  and  produced  into  a  low, 
obtuse,  subcentral  lidge,  culminating  above  the  abruptly  sloping  outer 
face,  declining  in  a  broad  gentle  convexity  to  the  opposite  margin, 
which  is  gently  arched  posteriorly  and  approximately  parallel  to  the 
anterior  margin,  both  of  which  are  more  or  less  irregular  or  undulated 
in  outline,  constricted  along  the  base,  one  extremity  abruptly  truncated, 
one  of  the  angles  obliquely  so,  the  opposite  end  broadly  rounded  and 
slightly  narrowed  ^  the  coronal  surface  is  ornamented  with  numerous 
delicate,  slightly  undulating  plicae,  which  appear  as  flattened  or  sharp 
thread-like  lines  over  the  body  of  the  crown,  obsolete  in  the  region  of 
the  obscurely  defined  crest,  but  towards  the  basal  margins  in  either 
face  becoming  more  strongly  marked  and  intricately  interlaced,  pro- 
ducing the  delicate  reticulated  ornamentation  encircling  the  basal  bor- 
ders of  the  crown. 

Small  teeth  presenting  essentially  the  same  form  and  coronal  features 
noted  above ;  but  the  base  is  diore  obliquely  produced  and  gradually 
beveled  to  a  sharp  edge  along  the  posterior  margin,  and  the  correspond- 
ing channel  of  the  opposite  face  is  relatively  broader.  The  crown  is 
elliptical  in  outline,  extremities  broadly  rounded,  the  median  prominence 
less  eccentric  and  comparatively  more  strongly  developed,  forming,  as 
in  the  large  teeth,  an  obtuse  ridge  traversing  the  crown  at  right  angles 
to  the  obscurely  defined,  submedian  crest ;  the  coronal  plicsd  are  well- 
marked,  forming  an  elegantly  wrought  belt  along  the  inferior  borders, 
precisely  as  in  the  large  teeth,  in  both  of  which  the  crown  is  enveloped 
in  a  polished  enamel-like  layer,  except  along  the  crest  and  median 
prominence,  where  it  has  usually  been  abraded  to  greater  or  less  extent, 
exposing  in  the  triturating  surface  a  delicate  punctate  structure. 

By  a  remarkably  uniform  gradation  the  latter  teeth  pass  into  smaller 
and  more  and  more  acuminate  individuals,  until  we  arrive  at  minute  teeth 
in  which  the  median  prominence  is  excessively  developed,  forming  a 
lofty,  anteriorly  flattened,  posteriorly  broadly  arched,  laterally  deflected, 
obtusely  pointed  cone,  around  the  basal  borders  of  which  are  clustered 
a  few  relatively  strong  plicse;  the  base  presents  essentially  the  same 
features  previously  observed,  and  the  coronal  ornamentation,  traced 
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tbrongh  the  intermediate  gradations,  presents  no  striking  contrast  to 
that  of  the  larger  teeth.  But  regarded  independently,  the  extreme 
examples  bear  strongest  contrast  to  the  teeth  first  noticed  above ;  yet, 
in  view  of  the  evidence  actually  within  reach,  there  seems  to  be  no 
qaestion  as  to  their  specific  identity.  The  latter  teeth  are  abont  .20  inch 
in  lateral  diameter,  and  .30  in  hight. 

A  tooth  of  large  size  measures  in  lateral  diameter  1.15  inch,  antero- 
posterior diameter  of  crown  .70,  elevation  of  crown  .40, 

The  description  of  this  remarkable  form  is  based  upon  a  fine  suite  of 
specimens,  mainly  belonging  to  the  collections  of  Mr.  Spbingeb  and 
Mr.  Waohsmuth,  all  of  which  were  derived  from  the  same  locality. 
Varying  greatly  In  size  and  contour,  we  have  seldom  met  with  similar 
instances  where  specific  identity  is  so  unequivocally  demonstrable  as  in 
the  present  case.  The  large  teeth  present  features  in  outline  and  gen- 
eral contour,  which  suggest  relationship  with  some  of  the  peculiar 
Psephodi  of  the  same  horizon ;  but  to  what  extent  this  resemblance 
should  influence  the  determination  of  their  generic  relations,  we  have 
not  been  able  to  decide  They,  however,  apparently  hold  the  same  rela- 
tion to  Psephodua  as  Helodus  planita  of  the  European  Carboniferous 
limestone  does.  But  such  interpretation  of  their  affinities  necessarily 
presumes  a  combination  of  Cochliodont  and  Cestradont  features  of  the 
most  extraordinary  latitude,  such,  indeed,  as  obtains  in  no  other  family, 
ancient  or  modern,  of  the  class  ^  which  these  remaifis  belong. 

Messrs.  Wachsmuth  and  SPBiNasB  have  placed  in  our  hands  a  large 
collection  of  the  above  form,  and  from  the  study  of  this  material  we 
have  encountered  many  difficulties  in  the  way  of  determining  the  limits 
of  the  individual  specimens  in  their  relation  to  other  and  perhaps  gene- 
rically  allied  fbrms.  Worn  examples,  and  which,  unfortunately,  is  the 
prevalent  condition  of  these  teeth,  are  scarcely  distinguishable  from 
other  forms  allied  to  Helodm  biformiSj  N.  and  W.,  regarding  the  affini- 
ties of  which  latter  with  Psephodus  of  the  same  deposits,  we  Jiave 
scarcely  a  doubt.  In  a  communication  with  which  we  have  been 
favored  from  Lord  Enniskillkn,  it  appears  that  there  is  no  longer  rea- 
son to  doubt  the  specific  identity  of  the  Irish  Carboniferous  teeth  origi- 
nally described  under  the  names  Helodtts  plants  and  Psephodm  magnua^ 
Agass.  We  have  ourselves  observed  similar  combinations  in  some  of 
the  American  representatives  of  Psephodusy  as  for  example,  that  Irjm 
the  Chester  limestone,  to  which  Messrs.  Newbebby  and  Wobthen 
gave  the  name  Aapidodus  crenulatua.  Considering  the  apparent  affini- 
ties of  the  teeth  under  consideration,  however  marked  the  contrast  of 
individuals,  we  have  been  led,  provisionally,  to  refer  them  to  the  same 
genus. 

Positimi  and  locality :  Kinderhook  formation  ;  the  same  form,  appa- 
rently, occurring  in  both  fish-bed  horizons;  Burlington,  Iowa. 
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Genus  CTENAOAIJ^THUS,  Agassiz. 

Ctewacanthus  spbotabilis,  St.  J.  and  W. 

PI.  XV,  Fig.  la,  b,  c,  d,  e. 

FiD -spine  robust,  attaining  a  length  of  seven  or  eight  inches,  rapidly 
tapering,  the  line  of  insertion  indicating  a  posterior  inclination  at  an 
angle  of  about  45^,  transverse  section  sublenticular,  truncated  behind. 
Lateral  faces  of  the  exposed  portion  broadly  expanded  at  base,  flattened 
or  very  slightly  arched  in  the  posterior  half,  more  rapidly  rounded  in 
front  to  the  obtusely  angular  and  gently  arched  anterior  margin,  which 
bears  a  prominent,  eccentric  marginal  ridge,  from  which  frequent  bifur- 
cations are  sent  off  on  either  side,  and  these  again  bifurcate  descending, 
each  off-shoot  being  more  attenuated  and  curved  posteriorly  on  approach- 
ing the  posterior  margin,  forming  throughout  closely  approximated, 
rounded  ridges,  of  which  there  are  about  fifty,  counting  along  the  infe- 
rior margin,  and  less  than  half  that  number  two-thirds  the  distance  to 
the  apex;  the  longitudinal  costse  are  occupied  by  numerous  obtuse, 
apparently  smooth,  brightly  enameled  tubercles,  more  or  less  regularly 
spaced  by  once  or  twice  their  own  diameter ;  along  the  anterior  margin 
they  present  the  appearance  of  closely  approximated  decussations, 
apparently  the  result  of  abrasion,  the  entire  crest  of  the  ridges  being 
reduced  to  a  smooth  polished  surface,  but  towards  the  base  where  they 
are  less  worn,  they  present  the  usual  condition  of  more  or  less  transverse 
tubercles  abruptly  rising  from  the  rounded  costae,  similar  to  those  occur- 
ring in  the  posterior  rows ;  the  intercostal  furrows  are  very  narrow,  in 
diameter  less  than  that  of  the  ridges,  and  minutely  punctate  or  striato- 
puuctate.  Posterior  face  slightly  channeled  either  side  of  the  low, 
obtusely  angular  median  ridge ;  posterolateral  margins  forming  right 
angles,  and  occupied  by  apparently  small,  closely  arranged  denticles. 
Pulp  cavity  ovate  or  sublenticular  in  section,  situated  in  the  posterior 
two-thirds  of  the  spine,  less  than  one-third  the  diameter  of  the  spine  a 
third  the  distance  from  the  apex,  but  running  out  near  the  line  of  inser- 
tion, deeply  channeling  the  postero-inferior  margin.  Basal  portion  rap- 
idly tapering  to  the  proximal  extremity,  nearly  straight  in  front  and 
gradually  rounded  behind  to  the  point,  surface  finely  striato-punctate. 

The  unique  example  of  the  elegant  form  above  described  was  discov- 
ered by  Dr.  E.  N.  Whipple,  of  Legrande,  Iowa,  to  whom  we  are 
indebted  for  its  possession.  It  represents  a  nearly  entire  fin-spine,  per- 
haps an  inch  and  a  half-  of  the  distal  extremity  and  one  inch  of  the 
opposite  end  are  broken  off,  but  otherwise  the  specimen  is  in  a  remark- 
ably perfect  state  of  preservation.    Its  great  breadth  along  the  oblique 
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line  of  insertion  and  the  abrupt  posterior  deflection  in  the  curvature  of 
the  costie,  producing  a  frayed  appearance  in  that  portion  of  the  poste- 
rior margin,  bear  dose  resemblance  to  the  form  which  we  have  indicated 
under  the  name  0.  apeciosuSj  from  the  same  formation ;  the  peculiar 
tuberculation  of  the  costte  and  more  robust  proportions,  however^  serve 
to  di2>tinguii»h  it  from  the  last  named  form,  while  these  and  the  above 
mentioned  characters  ofier  marked  contrast  to  other  forms  from  the 
American  Carboniferous  deposits.  In  general  outline  it  closely  resem- 
bles 0.  hreviSy  Ag.,  a  form  originally  described  by  Professor  Agassiz, 
from  the  British  Carboniferous  limestone.  Its  differences,  however,  are 
obvious  at  a  glance — the  costsB  in  0.  brevis  being  far  less  numerous  and 
not  bifurcated,  while  the  tubercles  are  distinctly  marked  with  radiating 
carinsB. 

Fosition  and  locality :  In  the  uppermost  beds  of  the  Kinderhook  for- 
mation ;  vicinity  of  Legrande,  Marshall  county,  Iowa. 

Ctenaoanthus  soulptus,  St.  J.  and  W. 

PI.  XIV,  Pig.  1. 

Fin-ray  of  medium  size,  anterior  and  posterior  margins  converging 
towards  the  apical  extremity  at  the  rate  of  one-fourth  inch  in  three 
inches,  slightly  curved,  line  of  insertion  somewhat  irregular  and  form- 
ing an  angle  of  35^  to  40^  with  the  posterior  inclination  of  the  spine. 
Lateral  surfaces  flattened  and  gradually  converging  to  the  rounded 
anterior  margin,  occupied  by  numerous,  irregularly  disposed,  rarely 
bifurcated  costae,  which  more  or  less  regularly  diminish  in  size  poste* 
riorly ;  intercostal  spaces  equally  irregular,  varying  from  half  to  the 
full  diameter  of  the  ridges,  and  longitudinally  travei^sed  by  one  to  three 
delicate  threadlike  carinse.  The  costse  are  elegantly  ornamented  with 
stellate-sculptured  tubercles  of  variable  shape  and  size  in  different 
parts,  generally  spaced  by  once  or  twice  their  diameter,  but  sometimes 
closely  approximated ;  in  the  anterior  portion  of  the  spine,  especially 
above,  they  generally  occur  as  oblique  or  transverse  protuberances, 
abruptly  truncated  above  and  sloping  inferiorly,  and  along  the  anterior 
margin  a  slightly  eccentric  row  of  relatively  large  transverse  tubercles 
occur,  the  bifurcations  of  which  carry  longitudinally  elongated  tubercles, 
similar  to  those  occurring  throughout  the  lower  portion  and  in  the  pos- 
terior costse.  Posterior  face  rather  deeply  channeled  either  side  of  the 
prominent  median  ridge,  lateral  angles  prominent,  subacute,  with  indi- 
cations of  a  row  of  small  tubercles  along  the  crest  in  the  upper  portion 
of  the  spine.  Base  apparently  of  moderate  length,  rounded  at  the 
extremity,  and  beautifully  striated  externally,  the  thread-like  lines  ter- 
minating above  in  the  costse,  the  intermediate  ones  continuous  with 
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those  occupying  the  intercostal  furrows ;  posterior  face  deeply  excavated 
by  the  pulp  cavity,  which  latter  occu^)ies  above  half  the  transverse  dia- 
meter of  the  spine  a  third  the  distance  from  the  apex,  sublenticular  in 
section. 

The  above  description  is  based  upon  a  beautiful  specimen  discovered 
by  Mr.  Wachsmuth,  which  presents  a  nearly  entire  and  well-preserved 
spine,  above  six  inches  in  length.  In  general  outline,  and  number  of 
costae,  it  strikingly  resembles  C.  formosusy  !N^ewb.,  a  form  occurring  in  a 
similar  horizon,  the  Waverly  formation  of  Ohio.  But  the  cost»  in  the 
present  form  bear  distinctly  sculptured  tubercles,  which  do  not  appear 
as  simple  decussations,  being  quite  isolated  or  separated  by  spaces  des- 
titute of  enamel,  and  extremely  diverse  in  shape ;  also,  the  posterior 
face  instead  of  being  "flattened  and  slightly  concave,"  is  distinctly  cari- 
nated  longitudinally.  As  represented  in  the  unique  specimen  described, 
it  constitutes  a  remarkably  well-deflned  and  readily  distinguishable 
form. 

Position  and  locality  :  In  the  lower  flsh-bed  (Ko.  1)  of  the  Upper 
Eiuderhook  beds }  Burlington,  Iowa. 

Ctenacanthus  vabians,  St.  J.  and  W. 

PI.  XIV,  Fig.  a. 

.  Fin-spine  of  robust  proportions,  rapidly  tapering  from  the  broadly 
expanded  basal  line,  elliptical  in  transverse  section.  Anterior  margin 
rounded,  nearly  straight  below,  but  gently  arched  above,  lateral  faces 
flattened  posteriorly  and  gently  rounded  in  front,  and  occupied  by 
numerous  longitudinal  ridges,  which  more  or  less  regularly  diminish  in 
size  towards  the  posterior  borders,  where  they  are  less  than  one-fourth 
the  bulk  of  the  anterior  cost%,  that  along  the  anterior  margin  being 
perceptibly  stronger  and  frequently  bifurcated  descending  towards  the 
basal  line;  intercostal  spaces  forming  narrow  and  usually  angular 
channels  traversed  by  a  line  of  minute  puuctae,  in  front  very  crowded, 
but  more  irregular  in  width  behind,  where  they -sometimes  equal  the 
diameter  of  the  costae.  The  costsa  are  ornamented  by  beautifully 
sculptured  tubercles  of  diverse  shape  and  variously  disposed  in  different 
parts  of  the  spine ;  in  the  front  ridges  they  frequently  form  double, 
rarely  tiiple,  rows,  which  are  separated  by  a  faint  depression,  but  still 
very  irregular,  the  pairs  of  nearly  circular  tubercles  often  coalesce 
forming  a  single  transverse  tubercle,  which  latter  is  the  prevailing,  if 
not  persistent,  form  in  the  posterior  costa) ;  in  appearance  they  gener- 
ally present  a  broad,  gently  convex,  sometimes  concave,  inferior  slope, 
sculptured  by  delicate  ridges  converging  toward  the  apex,  with  a  more 
or  less  well-defined  transverse  crest  and  abrupt  descent  above,  spaced 
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by  once  or  twice  their  diameter ;  in  the  front  ridges  they  are  apparently 
smooth,  possibly  the  result  of  wear,  and  in  other  parts  both  the  trans- 
verse and  roand  forms  are  associated  on  the  same  rib.  It  is  exceedingly 
difficult  to  portray  the  miuatise  of  details  of  the  tubercnlose  ornamentH- 
tion  here  observed,  except  through  the  medium  of  illustrations,  of  which 
we  have  made  such  use  as  seems  to  meet  the  requirements  of  their  iden- 
tification.  The  base  appears  massive  in  front,  of  moderate  depth,  rap- 
idly converging  to  the  inferior  extremity,  deeply  channeled  i)osteriorly 
by  the  pulp  cavity  which  occupies  more. than  half  the  diameter  of  the 
middle  portion  of  the  spine,  where  it  presents  an  elliptical  transverse 
section.  The  posterior  face  is  occupied  by  a  strong  median  ridge  slightly 
channeled  on  either  side,  and  which  becomes  exceedingly  x>romiuent  on 
reaching  the  middle  of  the  S[>ine ;  the  posterolateral  angles  are  sharply 
defined  for  a  short  distance  below  the  apex,  where  they  are  armed  with 
a  row  of  prominent,  obtusely  hooked  denticles,  slightly  compressed  lat- 
erally and  closely  approximated,  or  separated  by  spaces  less  than  their 
greatest  diameter ;  lower,  the  posterior  angles  appear  rounded  and  des- 
titute of  denticles. 

The  solitary  example  which  we  have  examined  of  the  present  form, 
represents  a  spine  probably  seven  inches  in  length,  and,  though  broken 
and  parts  missing,  sufficient  remains,  together  with  the  perfect  condi- 
tion of  ^he  superficial  characters,  to  show  its  distinctive  characters  as 
contrasted  with  other  forms.  One  feature  not  alluded  to  in  the  abo\'e 
description  and  which  may  be  merely  individual  in  its  ax)pearance,  is 
the  regular  bifurcation  of  the  costSB  along  lines  of  growth  corresponding 
to  the  line  of  insertion,  and  which  is  partially  shown  in  the  illustration, 
PI.  XIY,  fig.  2  a.  This  feature  is  apparent  in  both  faces,  and  in  regard 
to  the  relative  obliquity  of  these  lines  of  growth  and  the  present  line  of 
insertion,  the  observations  on  the  growth  of  spines  made  in  connection 
with  C  speciosusj  are  equally  applicable  to  the  present  form.  In  the 
specimen  before  us  tlie  anterior  margin  for  two-thirds  or  more  of  its  extent 
from  the  apex  is  quite  smooth,  apparently  from  wear,  and  for  a  short 
distance  fron;^  the  apex  the  lateral  costa3  are  equally  smoothed  from  the 
same  cause,  the  surface  of  the  ridges,  denuded  of  their  tubercles,  being 
delicately  striated  longitudinally. 

Compared  with  C.  speciosus^  with  which  it  has  in  common  the  Rame 
general  outline  and  similar  style  of  tubercnlose  ornamentation,  its  dis- 
tinguishing peculiarities  consist  in  its  more  robust  proportions  and 
greater  lateral  thickness,  the  double  row  of  tubercles  along  the  anteiior 
ridges  and  the  more  prominent  denticles  arming  the  postero-lateral 
angles. 

Position  and  locality:  The  specimen  described  was  discovered  by 
Mr.  Giles  in  the  upper  fish- bed  of  the  Kinderhook  formation;  Flint 
river,  near  Burlington,  Iowa. 
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Ctenaoanthus  speciosxjs,  St.  J.  and  W. 

PI.  XIV,  Fig.  3, 4. 

The  present  form,  as  indicated  by  a  large  and  nearly  perfect  fin-ray 
discovered  by  Mr.  Waohsmuth,  bears,  in  its  rapidly  tapering  outline 
as  seen  from  the  side,  much  resemblance  to  0.  spectabilis^  perhaps  even 
a  stronger  likeness  to  C.  variaiis^  in  the  above  and  other  respects.  The 
anterior  margin  is  gently  arched  and  rounded,  from  which  the  lateral 
faces  very  gradually  diverge  in  a  slight  curvature  to  the  posterior  mar- 
gin in  the  upper  portion,  but  apparently  very  slightly  converging  in  the 
lower  part,  as  shown  in  the  transverse  section,  which  above  is  wedge- 
shaped  and  below  long-elliptical,  truncated  behind.  Posterior  face 
nearly  plane  near  the  apex,  the  median  ridge  gradually  increasing  in 
strength  and  quite  prominent  below,  gently  channeled  either  side  and 
limited  by  the  well-defined  posterolateral  angles,  which  bear  a  row  of 
low,  broad,  obtusely  pointed  denticles,  spaced  by  once  or  twice  their  own 
diameter,  and  which  are  probably  confined  to  the  upper  third  of  the  spine. 
Line  of  insertion  presenting  a  slight  sigmoidal  curvature,  very  oblique, 
the  posterior  limb  being  almost  parallel  with,  or  diverging  at  an  angle 
of  50  to  10^  from  the  anterior  margin.  Successive  lines  of  growth,  so 
to  speak,  of  less  and  less  obliquity  the  further  removed  from  the  pres- 
ent dorsal  line,  seem  to  show  that  in  the  development  of  the  spine  acces- 
sions to  its  substance  were  more  abundantly  supplied  to  the  dense 
anterior  portion;  hence  the  line  of  insertion,  as  exhibited  in  individuals 
of  different  stages  of  growth,  would  indicate  various  degrees  of  incli- 
nation, a  young  spine  occupying  a  relatively  more  erect  position  than  is 
the  case  in  the  mature  condition — a  fact  which  is  probably  equally 
applicable  to  all  ichthyodorulites  of  this  class.  The  basal  portion 
extends  half  way  to  the  apex  in  the  posterior  margin,  broadly  rounded 
to  the  inferior  extremity,  exterior  surface  delicately  punctate  or  striato- 
pnnctate,  deeply  excavated  behind  by  the  pulp  cavity,  •  which  latter 
occupies  the  posterior  two-thirds  of  the  diameter  of  the  spine  above. 
The  exposed  portion  of  the  spine  is  ornamented  by  the  most  exquisite 
and  varied  sculpturing;  the  anterior  edge  is  occupied  by  a  more  or  less 
eccentric  ridge,  slightly  more  bulky  than  the  others,  which  rarely  bifur- 
cates until  nearing  the  basal  line,  and  this  is  true  of  all  longitudinal 
ridges  occupying  the  body  of  the  spine,  which  send  off  most  frequent 
branches  toward  their  bases  in  the  expanded  portion  of  the  spine,  where, 
in  a  mature  individual,  they  number  above  eighty ;  very  irregular  in 
size  and  arrangement,  closely  crowded,  separated  by  interspaces  rarely 
half  their  diameter,  the  ridges  present  the  appearance  of  minute  decus- 
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sated  co8t»,  the  narrow,  transverse,  vertically  ridged  tubercles  resting 
in  various  directions  and  degrees  of  obliquity,  generally  abruptly 
descending  and  sometimes  inbeveled  above,  more  gently  sloping  in  the 
lower  side,  usually  pcalptured  with  a  few  delicate  vertical  ridges,  or 
often  quite  smooth,  scalloped  along  the  crest  or  deeply  cleft,  sometimes 
widely  spaced,  again  separated  by  vertical  spaces  of  scarcely  more  than 
their  own  diameter.  Under  an  ordinary  lens  they  present  the  most 
beautiful  appearance,  the  varied  details  appearing  in  all  parts  and  always 
associated  with  the  transverse  style  of  taberculation. 

The  collections  contain  several  fragmentary  specimens  of  the  form 
described,  indicating  spines  of  various  dimensions,  of  which  the  fine 
example,  figured  PI.  XIV,  fig.  3a,  was  probably  above  eight  inches  in 
length.  As  above  remarked,  in  general  outline  these  spines  resem 
ble  C.  spectdbilis  and  C.  varians;  from  the  former,  however,  it  distinctly 
differs  in  ornamentation,  and  its  laterally  compressed  and  less  robust 
figure  equally  distinguishes  it  from  both  the  above  named  forms.  In 
the  details  of  ornamentation,  as  the  form  and  sculpturing  of  the  indi- 
vidual tubercles,  it  more  closely  resembles  the  latter  form;  but  the 
double  arrangement  of  tubercles,  as  well  as  the  frequent  tendency  to 
become  longitudinally  elongated  in  the  latter,  afford  ample  distinctive 
features  by  which  the  form  under  consideration  may  be  recog*iized. 

Position  and  locality :  All  authentic  examples  of  the  form  at  present 
known  pertain  to  the  lower  icthyic  bed  of  the  Kinderhook  formation  ; 
Burlington,  Iowa. 

Ctbnaoanthus  gbadocostus,  St.  J.  and  W. 

PL  XV.  Fig.  2, 3. 

Fin-ray  moderately  strong,  long,  gradually  tapering  towards  the  apex, 
gently  curved,  lenticular  or  long-elliptical  in  transverse  section.  Lateral 
faces  flattened  for  half  or  two-thirds  their  posterior  diameter,  thence 
somewhat  rapidly  converging  to  the  anterior  margin,  along  which 
extends  a  narrow,  compressed,  or  sometimes  rounded  ridge,  usually 
smooth  along  the  crest,  but  in  some  specimens  possessing  well-marked 
lateral  prominences,  and  which  are  really  connected  forming  singular 
transverse  tubercles,  the  lateral  wings  of  which  are  more  or  less  cres- 
cent-shaped, with  the  convexity  directed  upward;  the  costs  are  promi- 
nent-, more  or  less  decreasing  in  size  posteriorly,  and  beautifully  wrought 
in  apparently  plain  transverse  tubercles  throughout,  though  they  are 
leers  distinct  in  the  posterior  than  in  the  middle  and  anterior  ridges,  and 
separated  by  a  space  half  to  twice  their  diameter ;  the  tubercles  vary 
in  shape  from  more  or  less  obtuse  prominences  to  narrow  bands  clasp- 
ing the  ridge  in  variable  degrees  and  directions  of  obliquity,  and  in  all 
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the  specimens  examiued  presontiDg  evidences  of  wear;  intercostal  spaces 
generllay  less  than  the  diameter  of  the  costse^  forming  deep,  narrow 
grooves.  Posterior  face  forming  an  obtuse  angle  along  the  median 
ridge,  either  side  of  which  is  faintly  channeled  and  coarsely  striated 
longitudinally ;  postero  lateral  angles  angularly  rounded  but  well- 
defined,  and  apparently  destitute  of  denticles  throughout  the  greater 
length  of  the  spine.    Pulp  cavity  relatively  large.    Base  unknown. 

A  fragment  of  a  spine  from  Quincy,  indicating  a  specimen  at  least 
ten  inches  in  length,  PI.  XV,  fig.  2,  and  a  few  very  imperfect  individuals 
from  Louisa  county,  constitute  the  meagre  material  from  which  the 
above  description  is  derived.  The  Quincy  specimen,  however,  shows 
about  two  inches  of  the  middle  or  lower  portion  of  a  finely  preserved 
spine,  which  plainly  exhibits  the  specific  peculiarities  of  the  form 
as  compared  with  others  from  the  same  and  other  horizons.  In  the 
style  of  its  tuberculose  ornamentation  it  recalls  C.  Mayiy  N.  and  W., 
from  the  same  position,  its  long  and  gradually  tapering  outline  and 
prominent  posterior  keel,  as  also  the  narrower  costae,  present  characters 
which  readily  distinguish  it  from  that  species.  In  form  and  general 
proportions  it  also  intimately  resembles  C.  Burlingtoner^is;  but  the 
prominently  keeled  posterior  face  and  the  general  tuberculcation  of  the 
costse,  offer  marked  contrast  with  that  form. 

Fosition  and  locality :  In  the  fish  bed  of  the  Upper  Burlington  lime- 
stone ;  Quincy,  111.,  Louisa  Co.,  la. 

Ctenacanthus  Bublingtonensis,  St.  J.  and  W. 

PI.  XV,  Fig.  6.7. 

Fin-spines  long,  slender,  slightly  curved  aud  very  gradually  tapering, 
laterally  compressed,  lenticular  in  transverse  section,  truncated  poste- 
riorly, where  the  thickness  is  about  one-fifth  the  greatest  diameter. 
Lateral  faces  gently  convex  and  converging  to  the  acute  anterior  edge, 
which  is  occupied  by  a  single  well-defined  ridge  bearing  in  places  lat- 
erally compressed  closely  arranged  stellate  tubercles,  but  which  in  other 
parts  have  the  appearance  of  lateral  decussations,  possibly  due  to  the 
wearing  down  of  the  crest  of  the  tuberculose  ridge;  lateral  faces  of  a 
medium-sized  specimen  occupied  by  about  fifteen  prominent,  rounded  or 
flattened,  rarely  bifurcated  costse,  which  very  gradually  diminish  in  size 
posteriorly  until  nearing  the  beveled  border,  in  which  the  posterior 
ridges  become  obsolete  descending  and  equal  the  anterior  ones  in  size; 
the  anterior  costsB  also  bear  oblique,  closely  approximated  tubercles, 
sculptured  by  radiating  ridges,  occurring  on  the  third  or  fourth  costflefrom 
the  margin,  the  posterior  ridges  being  destitute  of  ornamentation,  except 
occasional  traces  of  minute  tubercles  and  the  delicate  longitudinal  stria- 
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tion;  intercostal  spaces  varying  from  half  to  nearly  the  fall  diameter  of  the 
costsd  and  striated  similarly.  Posterior  faces  gently  depressed  aiid 
rather  coarsely  striato-punctate,  median  carina  forming  a  low,  obtnsely 
angular  ridge,  and  laterally  defined  by  the  somewhat  prominent,  com- 
pressed postero-lateral  angles,  which  are  armed  by  moderately  promi- 
nent, slightly  hooked,  laterally  compressed  denticles,  which  are  regu- 
larly spaced  in  the  same  individual,  but  varying  iu  the  different  speci- 
mens in  the  ratio  of  one  to  three,  apparently  more  crowded  below  th^n 
near  the  extremity.  Internal  cavity  of  moderate  size,  transverse  sec- 
tion as  represented  in  the  Illustrations.    Base  unknown. 

The  form  here  referred  to  occurs  quite  common,  but  unfortunately, 
the  specimens  are  generally  in  an  unsatisfactory  state  of  preservation ; 
they  indicate  spines  of  six  to  eight  inches  or  more  in  length,  but  it  is 
seldom  a  specimen  is  found  which  exhibits  the  tuberculose  ornamenta- 
tion, though  the  costSB  are  well  shown  in  nearly  all.  Compared  with  0. 
Keokuky  its  nearest  ally  and  representative  species  iu  the  next  succeed- 
ing formation,  it  is  distiuguishable  by  the  perceptibly  less  curvature, 
more  numerous  or  closely  approximated  denticles,  and  more  compressed 
postero-lateral  angles,  the  tubercles  of  the  anterior  ridge  more  com- 
pressed laterally,  often  thereby  giving  rise  to  a  sharp  serrated  crest, 
.  and  the  relatively- larger  size  of  the  tubercles  of  the  first  two  or  three 
costsB  on  either  side,  the  direction  of  their  obliquity  being  apparently 
the  opposite  or  from  left  to  right.  The  specimens  figured  (PI.  XV,  fig. 
6,  7,)  belong  to  the  fine  collection  of  Mr.  Spbingeb. 

Position  and  locality :  A  common  fine-spine  in  the  fish-bed  of  the 
Upper  Burlington  limestone,  at  the  various  localities  of  its  exposure,  in 
Louisa^  Des  Moines  and  Lee  counties,  Iowa ;  Quincy,  and  Henderson 
county,  Illinois. 

« 

Ctenaoanthtjs  Keokuk,  St.  J.  and  W. 

PL  XV,  Fig.  8a» b,  0,  d, e. 

Fin-spines  eight  to  ten  inches,  more  or  less,  in  length,  gently  arched 
and  very  gradually  tapering,  lateral  faces  flattened  behind  and  beveled 
to  the  postero-lateral  borders,  very  gradually  converging  towards  the 
front  and  somewhat  rapidly  rounded  on  approaching  the  anterior  edge, 
in  transverse  section  long-elliptical,  truncated  posteriorly.  Anterior 
rib  moderately  prominent  and  marked  by  somewhat  tumid,  radiate- 
sculptured  tubercles,  spaced  by  about  their  own  diameter ;  lateral  costSB 
twelve  to  sixteen  in  either  face,  equally  prominent,  rarely  bifurcating 
descending  and  still  more  seldom  implanted,  very  gradually  and  more 
or  less  irregularly  diminishing  in  size  posteriorly,  in  some  examples  the 
middle  ridges  most  prominent,  the  posterior  ridges  terminating  descend- 


428  PALAEONTOLOGY  OF  ILLINOIS. 

ing  iQ  the  uarrow,  slightly  beveled  spaoe  along  the  posterior  borders; 
intercostal  spaces  usually  equaling  or  slightly  exceeding  the  diameter 
of  the  Costse,  faintly  striato-punctate.  The  first  pair  of  costse  on  either 
side  the  anterior  ridge  bear  delicate,  obliquely  transverse  tubercles, 
spaced  by  about  twice  their  diameter,  but  sometimes  connected  by  the 
threadlike  lines  descending  from  the  long  inferior  slope  of  the  tuber- 
cles ;  the  succeeding  ridges  are  smooth  or  faintly  striated  longitudinally, 
with  the  exception  of  the  first  and  second  which  are  sparcely  occupied 
by  minute,  irregularly  spaced  tubercles.  Posterior  face  slightly  chan- 
neled, median  keel  inconspicuous,  postero- lateral  margins  forming  prom- 
inent rounded  angles  above,  less  obtuse  below,  and  bearing  relatively 
strong,  slightly  hooked,  sculptured  denticles,  separated  by  about  twice 
their  diameter,  perhaps  more  widely  spaced  above.  Pulp  cavity  nearly 
half  the  diameter  of  the  spine  in  the  middle,  long- elliptical  in  section. 
Base  unknown. 

The  spines  here  referred  to  bear  striking  resemblance  to  the  Upper 
Burlington  form  which  we  have  described  under  the  name  C.  Burling- 
UmensiSj  so  strong  is  the  likeness,  indeed,  that  the  majority  of  the  imper- 
fect specimens  of  the  two  forms  are  scarcely  distinguishable  one  from 
the  other.  The  collection  of  Dr.  Wiilliams  contains  several  more  or 
less  perfect  specimens  of  the  present  form,  and  the  careful  examination . 
of  this  material  seems  to  justify  the  disposition  we  have  here  made,  in 
accordance  with  the  apparent  i>cculiarities  enumerated  in  the  observa- 
tions under  C  Burlingtonensis.  It  is  not  improbable  more  complete 
material  would  show  even  more  intimate  relations  between  these  spines, 
or  differences  such  as  the  better  to  serve  their  characterization. 

Position  and  locality  :  Not  uncommon,  but  generally  in  fragmentary 
condition,  in  the  Keokuk  fish-beds  5  vicinity  of  Warsaw,  Illinois  ;  Keo- 
kuk and  Bentonsport.  Iowa ;  Boonville  and  Le  Grande,  Missouri. 

Ctenacanthus  excavatus,  St.  J.  and  W. 

PI.  XV,  ng.  4-^. 

Fin-spine  of  moderate  length,  very  strong,  rapidly  tapering,  mode- 
rately curved,  transverse  section  ovate,  truncated  posteriorly.  Lateral 
faces  gently  arched  behind  and  slightly  converging  to  the  posterior 
borders,  rapidly  rounded  in  front  to  the  anterior  margin,  which  is  occu- 
pied by  a  strong  broadly  rounded  ridge,  apparently  smooth  along  the 
crest  with  indications  of  transverse  decussations  or  tubercles  in  the 
lateral  margins.  The  lateral  surfaces  are  covered  by  a  few  very  promi- 
nent, decussated  costse,  spaced  about  their  own  diameter  by  deep 
intercostal  grooves.  Posterior  face  broad,  more  or  less  concave  or 
deeply  channeled,  keel  apparently  inconspicuous,  i)ostero-lateral  angles 
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relatively  promineut  with  indications  of  strong,  closely  arranged  denti- 
cles near  the  upper  extremity.  Pulp  cavity,  above,  occupying  about 
one-third  the  diameter  of  the  spine,  broadly  ovate  in  section.  Base 
unknown. 

We  have  had  opportunity  to  examine  only  two  imperfect  specimens 
of  the  present  species,  but  these  exhibit  such  strongly  marked  peculiar- 
ities as  to  preclude  any  hesitation  in  recognizing  their  specific  distinct- 
ness. The  specimens  show  respectively  one  and  two  inches  of  the  upper 
extremity,  in  the  one  instance  of  a  fairly  preserved  individual,  the  other 
or  larger  fragment  being  considerably  abraded  along  the  anterior  ridge, 
which  presents  the  appearance  of  a  broadly  rounded,  perfectly  smooth 
surface — the  costa)  in  the  lateral  faces  also  bear  evidence  of  wear,  which 
has  nearly  obliterated  their  decussated  or  tuberculose  ornamentation. 
The  smaller  spine  exhibits  the  superficial  characters  in  a  very  satisfac- 
tory manner,  though  here  some  allowance  must  be  made  on  account  of 
wear,  but  to  a  much  less  extent  than  in  the  former  case.  The  costse  are 
very  prominent,  slightly  inbeveled  laterally  and  broadly  rounded  along 
the  polished  crest,  which  is  crossed  by  delicate  thread-like  ridges  or 
decussations  which^  terminate  laterally  in  more  prominent  projections, 
and  which  cross  the  costaB  in  varying  degrees  of  obliquity  or  arched 
upward,  three  or  four  occurring  in  the  space  of  one-tenth  inch. 

In  outline  and  general  proportions,  it  resembles  0.  Mayi  of  the  Upper 
Burlington  limestone ;  it  is,  however,  proportionately  thicker,  the  oost» 
narrower  and  more  widely  spaced. 

Poiition  and  locality :  In  the  upper  fish-beds  of  the  Keokuk  lime- 
stone ;  Bentonsport,  Iowa ;  La  Grange,  Missouri. 

Gtbnacanthus  gbmmatus,  St.  J.  and  W. 

PI.  XV,  Pig.  9,10. 

Fin-ray  long,  gradually  tapering,  gently  curved,  lenticular  in  trans- 
verse section,  abruptly  truncated  posteriorly,  the  posterior  face  nearly 
plane  either  side  of  the  narrow  median  keel,  meeting  at  the  postero- 
lateral borders  in  a  right  angle.  The  lateral  faces  gradually  converge 
in  a  slight  convexity  to  the  anterior  margin,  which  presents  a  narrow, 
prominent,  sharply  rounded  ridge,  regularly  crossed  by  beautifully 
sculptured  tubercles,  which  meet  in  an  obtuse  angle  along  the  crest,  the 
swollen  lateral  extremities  being  gently  directed  downwards.  Lateral 
costse  sixteen,  more  or  less,  in  either  face,  prominent,  more  or  less 
regularly  spaced  by  about  their  own  diameter,  very  gradually,  though 
somewhat  irregularly,  diminishing  in  size  posteriorly,  and  ornamented 
with  elegantly  wrought  stellate  tubercles,  which  form  in  the  anterior 
costse  transverse  or  slightly  oblique  prominences,  but  less  prominent 
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and  more  circumscribed  iu  the  posterior  ridges,  where  they  are  more 
widely  spaced.  Palp  cavity  elliptical  in  section,  about  one-third  the 
lateral  diameter  of  the  body  of  the  spine,  and  apparently  extending 
to  the  line  of  insertion  before  appearing  in  the  posterior  face.  Base  of 
moderate  length,  strong,  moderately  excavated  posteriorly,  line  of  inser- 
tioA  forming  an  angle  of  about  45^  with  the  posterior  inclination  of  the 
spine. 

The  present  form  is  recognized  from  a  couple  of  fragments  of  spines 
in  the  collection  of  Mr.  Van  Hobne,  one  of  which  shows  about  three 
inches  of  the  inferior  extremity  of  a  mutilated  specimen,  the  smaller 
fragments  exhibiting  a  section  from  the  middle  region  of  the  spine  in 
a  beautifully  perfect  state  of  preservation.  Neither  of  these  frag- 
mentary examples  preserves  any  trace  of  denticles  along  the  postero- 
lateral angles,  though  such  probably  existed,  possibly  confined  to  the 
upper  extremity  of  the  spine. 

In  outline  it  bears  intimate  resemblance  to  0.  gracillimus^  N.  and  W.^ 
of  the  same  horizon,  its  peculiar  and  generally  distributed  tuberculation 
constituting  its  chief  distinguishing  features.  The  latter,  however, 
show  a  striking  likeness  to  the  Upper  Burlington  spines  which  we  have 
noticed  under  the  name  C.  gradocoattia^  from  which  the  present  form 
differs  iu  the  relatively  greater  size  and  more  elaborately  sculptured 
tubercles  of  the  anterior  costae,  and  the  flattened,  faintly  keeled  poste- 
rior face. 

Position  aud  locality:  In  the  upper  beds  of  the  St.  Louis  limestone^ 
Alton,  Illinois. 

Ctbnacanthus  PuaiUNCULUs,  St.  J.  and  W. 

PI.  XXXFig.O. 

Fin-spine  long,  nearly  straight  or  but  gently  curved  posteriorly, 
gradually  tapering  to  the  acute  apex,  suboval  in  transverse  section. 
Lateral  faces  regularly  and  broadly  rounded  into  the  anterior  margin, 
the  longitudinal  costse,  of  which  there  are  nine  or  ten  in  either  side,  of 
uniform  size  and  spaced  by  about  their  own  diameter  in  front,  but 
diminishing  in  size  posteriorly  and  more  closely  approximated,  decussa- 
ted, or  those  in  front  bearing  more  prominent,  oblique  tubercles,  sepa- 
rated by  vertical  spaces  equal  to  two  or  three  times  their  diameter,  the 
posterior  ones  less  widely  separated  or  more  numerous,  forming  sharp, 
oblique  ridges  abruptly  terminated  above ;  the  tubercles  are  apparently 
smooth  and  polished,  and  there  appears  to  be  much  regularity  in  the 
direction  of  their  obliquity,  or  ascending  from  the  anterior  to  the  poste- 
rior side,  though  probably  subject  to  variation  in  the  latter  respects. 
Posterior  face  equal  to  the  greatest  lateral  diameter,  or  nearly  so,  of  the 
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spine,  with  a  pi-ominent  sharp  crested  median  keel,  moderately  chan- 
neled either  side,  with  obscure  secondary  longitudinal  ridges,  and  faintly 
striated,  bearing  along  the  inner  side  of  the  postero-lateral  angles, 
which  latter  are  sharply  defined,  a  row  of  irregularly  developed,  strag- 
ling,  obtuse  tubercles,  who^  apices  culminate  in  a  rounded  rim  which 
is  in  some  instances  obliquely  directed  downward  and  inward,  perhaps 
more  frequently  in  the  opposite  direction,  and  extending  from  the  apex 
to  a  point  at  least  below  the  middle.  Base  unknown.  Pulp  cavity,  in 
the  middle  of  the  spine,  less  than  half  the  greater  diameter  of  the  spine, 
in  transverse  section  subcircular,  or  lateral  diameter  exceeding  the 
antero-posterior  diameter,  posterior  walls  about  half  the  thickness  of 
that  in  front.  Length  of  spine.at  least  three  inches,  lateral  diameter 
between  the  postero-lateral  angles  near  the  middle  of  the  spine  .13  inch, 
or  but  slightly  less  than  the  antero-posterior  diameter. 

The  present  form  is  described  from  a  unique  example  of  a  nearly 
entire  and  well-preserved  spine,  but  which  is  so  imbedded  in  its  matrix 
as  to  exhibit  only  the  posterior  face  and  the  posterior  portion  of  the 
lateral  surfaces,  except  a  section  from  the  middle  of  the  spine  which 
shows  the  entire  lateral  surface  and  anterior  margin.  Towards  the 
apex,  the  costse  are  more  or  less  smoothly  worn,  and  the  tubercles  in 
the  posterior  face  are  relatively  larger  than  in  the  middle  region  below. 
The  great  lateral  breadth  of  the  spine,  as  compared  with  its  antero- 
posterior diameter,  the  absence  of  a  distinct  angulation  in  the  broadly 
rounded  anterior  margin,  and  the  irregular  development  of  posterior 
denticles,  constitute  the  chief  distinguishing  features  by  which  the  pre- 
sent spine  may  be  recognized  from  other  forms  of  the  genus  to  which  it 
is  here  referred. 

Position  and  locality :  Upper  beds  of  the  St.  Louis  limestone ;  St 
Louis,  Missouri. 

Ctbnacantaus  SI3IILIS,  St.  J.  and  W. 

PL  XV,  Fig.  11  a,  b,  0,  d. 

We  here  refer  to  a  form  apparently  not  uncommon  in  the  Chester 
formation,  but  which  is  represented  by  imperfect  specimens  in  the  mate- 
rial accessible  to  us.  In  general  outline  it  is  exceedingly  like  C,  angu- 
latus,  N.  and  W.,  a  fin-spine  described  from  the  same  horizon,  being 
rigid  or  very  slightly  curved  in  outline.  It  is,  however,  apparently 
distinguishable  from  the  above,  with  the  original  of  which  we  have 
compared  the  present  examples,  by  the  more  uniform  and  relatively 
stronger  costse,  of  which  there  are  also  fewer,  and  the  peculiar  decussa- 
tion of  the  same,  which  latter  recalls  C  gradocostusj  or  perhaps  even 
more  strikingly  (7.  excavatua  of  the  Keokuk  formation.    It  is  x>ossible 
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these  spines  may  prove  to  be  specifically  identical  with  0,  anguJnriSj 
representing  certain  conditions  of  preservation  not  apparent  in  the  soli- 
tary example  examined  by  Messrs.  Newbebby  and  Wobthen. 

Position  and  locality:    In  the  lower  fish-bed  of  the  Chester  lime- 
stone ;  Chester,  Illinois. 


Genus  ACOlS^DYLAOAlirTHUS,  St.  J.  and  W. 

Fin-rays  long,  gradaally  tapering,  laterally  compressed,  and  moder- 
ately curved  posteriorly.  Lateral  faces  longitudinally  fluted,  the  cost» 
being  smooth  and  enameled,  increasing  by  occasional  bifurcation,  per- 
haps more  rarely  by  implantation.  Posterior  face  uniformly  excavated 
longitudinally,  apparently  without  median  keel ;  postero  lateral  angles 
bearing  a  row  of  tlownward  hooked  denticles,  which  extend  in  the 
majority  of  species  well  towards  the  base.  Pulp  cavity  occupying  the 
posterior  half  or  more  of  the  spine.     Base  unknown. 

Regarding  the  generic  identity  of  the  Carboniferous  ichthyodorulites 
heretofore  referred  to  Leptacanthus^  Agassiz,  expressions  of  doubt  have 
from  time  to  time  been  made  by  investigators  who  have  had  to  deal 
with  these  remains.  The  genus  Leptacanthus  was  based  upon  spines 
occurring  in  the  Jurassic  formations  of  Europe,  the  oldest  representa- 
tive, as  originally  determined  by  Professr  AaASSiz,  belonging  to  the 
Lias.  Subsequently  Professor  Agassiz  identified  certain  Carboniferous 
fin-spines  with  the  genus,  and  other  authors,  at  a  later  date,  have 
extended  the  list  of  species  of  the  same  period,  however,  in  every  case 
pointing  out  the  difficulties  in  the  way  of  determining  the  real  affinities 
of  these  earlier  forms,  and  the  necessity  of  their  provisional. reference 
to  the  Mesozoic  genus.  There  is  one  exception,  that  of  Col.  Eoman- 
OWSKY,  who,  in  an  interesting  paper  on  the  fossil-fishes  of  the  Lower 
Carboniferous  deposits  of  Eussia,  describes  a  fin-spine  which  is  appa- 
rently generically  identical  with  the  Carboniferous  so-called  Leptacanthi, 
and  which  he  has  named  Cladodus  tenuistriatus,  inferring  their  generic 
identity  with  Cladodus  from  the  circumstance  that  the  spines  are  asso- 
ciated with  the  remains  of  the  dentition  of  that  genus.  The  ichthyo- 
dorulites for  which  Professor  Agassiz  proposed  the  generic  term 
Cladacanthm  in  the  lists  of  new  forms  appended  to  the  Poissons  Fossiles, 
III,  are  cited  from  the  British  mountain  limestone,  but  of  which  we 
have  failed  to  gain  any  definite  knowledge.  I  am  aware,  however,  that 
Professor  Agassiz  was  strongly  inclined  to  regard  the  spines  to  which 
he  gave  the  name  Ctenacanthus  as  probably  belonging  to  the  fishes 
which  bore  the  teeth  called  Cladodus.  The  latter  inference  was  prob- 
ably based  upon  as  extensive  data  as  was  the  case  in  that  of  the  Russian 
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fossils,  and  of  the  same  kind ;  it  is  apparent,  therefore,  in  the  present 
state  of  onr  knowledge  of  the  facts,  that  it  is  matter  of  individual 
opinion  merely,  and  that  we  must  seek  a  fuller  acquaintance  with  facts 
to  be  derived  only  in  the  field  where  we  may  carefully  note  the  occur- 
rence and  association  of  these  frag:meutary  remains,  before  we  can  hope 
to  satisfy  ourselves  in  regard  to  their  generic  and  specific  identity. 
Although  in  several  instances  our  American  collections  have  been  made 
with  the  utmost  care,  in  the  hope  of  securing  every  fact  that  might 
throw  the  least  light  on  the  affinities  of  the  remains  associated  in  the 
same  beds,  our  data  do  not  furnish  unequivocal  evidence  by  which  the 
generic  identity  of  fin-spines  and  teeth  may  be  determined.  Many  sug- 
gestions  may  be  derived  from  the  study  of  this  splendid  material;  but 
where  suggestions  are  so  conflicting  their  reliability  is  questionable. 

In  relation  to  the  identity  of  the  Carboniferous  spines  under  consid- 
eration with  the  Mesozoic  Leptdcanthij  judging  from  the  descriptions  of 
Professor  Agassiz  and  the  illustrations  accompanying  the  Poissons 
Fossiles,  there  is  apparent  in  the  distinctive  features  of  the  more  ancient 
spines  the  uniform  deep  groove  of  the  posterior  face,  the  Liassic  Lepta- 
eanthus  being  nearly  plane  across  the  posterior  face ;  the  costation  is 
apparently  very  similar  in  the  spines  from  the  widely  removed  geologi- 
cal positions,  and  the  denticulation  of  the  posterior  borders  is  equally 
similar. 

The  genus  embraces  the  following  described  species,  all  of  which  per- 
tain to  the  Carboniferous  period :  Leptucanthus  junceus^  McCoy,  L.  Jen- 
Mnsonij  McCoy,  Cladodtis  tenuistriatusj  Romauowsky,  Leptacanthv^ 
occidentalism  K.  and  W. 


ACONDYLACANTHUS  GRACILIS,  St.  J.  and  W. 

PL  XVI,  Fig.  8-11. 

Fin-spines  of  small  or  medium  size,  probably  attaining  the  length  of 
four  or  five  inches,  laterally  compressed  or  sublenticular  in  transverse 
section,  gradually  tapering  in  the  lower  and  middle  portions,  but  rap- 
idly converging  near  the  apex,  which  forms  an  acute  point.  Lateral 
faces  gently  arched,  flattened  posterior  to  the  middle,  and  regularly 
converging  in  front  to  the  more  or  less  sharply  rounded  anterior  mar- 
gin, and  occupied  by  a  few,  about  ten,  relatively  strong,  irregular  oostie, 
which  increase  by  infrequent  bifurcation  descending,  the  anterior  ridge 
sending  ofl"  more  frequent  branches  near  the  apical  extremity,  and  quite 
regularly  spaced  by  narrow,  shallow  intercostal  furrows ;  the  costse  are 
low  and  flattened  or  gently  rounded  along  the  crest,  and  generally  more 
delicate  along  the  posterior  border,  though  their  development  varies 
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coDsiderably  in  different  parts  of  the  spine.  Posterior  face  apparently 
uniformly  though  moderately  channeled,  irregularly  striated  or  punc- 
tate, and  bordered  by  relatively  strong,  prominent,  obtusely  rounded 
postero-lateral  angles,  which  bear  prominent,  acutely  pointed,  hooked 
denticles,  separated  by  about  their  own  diameter  in  the  upper  portion 
of  the  spine,  but  becoming  smaller  and  more  widely  spaced  below,  and 
probably  extending  well  towards  the  base.  Pulp  cavity  ovate  in  trans- 
verse section,  about  one-third  the  lateral  diameter  of  the  body  of  the 
spine.    Base  unknown. 

The  collections  of  Messrs.  Spbingeb,  Waghsmuth  and  Giles  con- 
tain several  imperfect  specimens  of  the  form  above  described,  all  of 
which  show  the  upper  extremity,  and  one  large  specimen,  belonging  to 
the  collection  of  Mr.  Spbii^geb,  indicating  a  spine  probably  four  or 
five  inches  in  length  when  entire,  exhibits  the  smooth,  enameled  costae 
in  a  perfect  state  of  preservation.  It  is  apparently  referable  to  the 
same  generic  group  as  the  spines  which  we  have  described  from  the 
Keokuk  formation  under  the  name  A,  aequicostatus.  It  differs  from  the 
Keokuk  form  in  the  more  irregularly  developed  costsB,  proportionately 
stronger,  and  more  numerous  denticles  along  the  postero-lateral  angles, 
less  deeply  excavated  posterior  face,  and  more  strongly  curved  outline. 

Position  and  locality :  Not  uncommon  in  the  lower  iish-bed,  and  appa- 
rently the  same  form  occurs  in  the  upper  fish-bed,  of  the  Kinderhook 
formation  ^  Burlington,  Iowa. 


ACONDYLAOANTHUS  ^QUICOSTATUS,  St.  J.  and  W. 

PL  XVI,  Fig.  12,  13. 

Finspine  long,  gradually  tapering  to  the  apex,  and  gently  curved, 
transverse  section  lenticular,  truncated  behind.  Lateral  faces  flattened 
or  faintly  convex  in  the  posterior  half,  more  rapidly  converging  to  the 
anterior  margin,  which  is  occupied  by  a  prominent,  sharply  rounded 
ridge,  similar  to  the  cost»  covering  the  body  of  the  spine,  of  which 
latter  there  are  ten  to  sixteen,  more  or  loss,  in  either  face,  quite  uniform 
in  size,  rarely  bifurcating  descending,  and  closely  arranged,  the  inter- 
^costal  spaces  narrow,  or  generally  less  than  half  the  diameter  of  the 
ridges,  except  sometimes  along  the  anterior  border  the  occurrence  of  a 
bioader  groove  above  the  bifurcation  of  the  anterior  ridge.  Posterior 
face  deeply  excavated,  posterolateral  angles  prominent  and  sharply 
rounded,  bearing  along  their  inner  edges  a  row  of  depressed,  hooked 
denticles,  spaced  by  about  or  little  more  than  their  own  diameter,  and 
apparently  extending  at  least  half  the  distance  from  the  apex  towards 
the  base.    Internal  cavity  subelliptical  in  section,  about  half  the  latera 
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diameter  of  tbo  body  of  the  spine.  Spines  attain  the  length  of  eight 
to  ten  inches.    Base  unknown. 

Intimately  related  to  A.  oceidentalis^  (S.  and  W.  sp.)  of  the  St.  Louis 
limestone,  the  present  form  is  distinguished  from  that  species  by  its 
laterally  more  compressed  tigure,  the  perceptibly  narrower  and  more 
numerous  costse,  less  erect  and  more  widely  spaced  denticles  along  the 
postero-lateral  angles.  Oomparattvely  few  specimens  have  been  iden- 
tified from  collections  made  by  Prof.  WoRTHEN,Bnd  these  are  imperfect 
from  accident,  though  sufficient  to  show  their  distinctive  features. 
Much  worn  examples  of  Gtenacanthus  Keokukj  from  the  same  horizon, 
bear  some  resemblance  to  this  form ;  but  the^  are  readily  recognizable 
by  the  wider  intercostal  spaces,  and  the  median  keel  of  the  posterior 
face. 

PoHtion  and  locality :  Not  common  in  the  Keokuk  limestone ;  Warsaw, 
Illinois. 

Genus  ASTEROPTYOHIUS,  Agassiz. 

ASTEEOPTYOHIUS  VETXJSTUS,  St.  J.  and  W. 

PI.  XVI.  Fig.  1. 

A  fragment  of  a  small  spine,  shpwing  less  than  an  inch  of  the  upper 
extremity,  appears  to  be  the  earliest  representative  of  the  genus  Aster- 
optychius  found  in  our  Carboniferous  formations.  Though  imperfect 
from  wear,  it  differs  so  unmistakably  from  its  associates  in  the  same 
horizon,  that,  taking  into  consideration  its  general  features,  we  have 
little  doubt  as  to  its  identity  with  the  above  genus. 

The  spine  is  long,  narrow,  or  very  gradually  tapering  and  moderately 
curved,  thick,  and  probably  subtriangular  in  transverse  section.    Late- 
ral faces  gently  arched  and  rapidly  converging  to  the  obtusely  rounded 
anterior  margin,  occapied  by  at  least  three  narrow,  prominent,  widely 
spaced  cost®,  the  posterior  one  abruptly  beveled  to  the  postero-lateral 
angles,  the  costsB  apparently  more  crowded  posteriorly  than  in  front; 
intercostal  spaces  varying  from  the  same  to  twice  the  diameter  of  the 
ridges,  and  longitudinally  marked  by  one  or  two  thread  like  strise,  but 
without  any  trace  of  intercostal  tubercles.     Posterior  face  faintly 
depressed,  the  channeled  area  relatively  narrower,  median  keel  appa- 
rently obsolete ;  postero-lateral  angles  moderately  prominent,  obtusely 
rounded,  armed  with  relatively  large,  laterally  compressed  denticles, 
spaced  by  little  more  than  their  greatest  diameter.    Pulp  cavity  com- 
paratively large,  equaling  half  the  lateral  diameter  of  the  spine,  poste- 
rior wall  very  thin.    Base  unknown. 

We  have  thus  far  examined  only  the  unique  example  described,  so 
that  we  have  no  means  of  determining  the  character  and  extent  of  indi' 
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vidual  variation ;  but  it  presents  distinctive  characteristics  by  which  it 
may  be  easily  distingnished  from  other  forms  of  the  genus  occurring  in 
our  Carboniferous  deposits.  It  is  perhaps  most  intimately  allied  to  the 
form  which  we  have  described  under  the  name  A,  Keokuk^  with  which  it 
corresponds  in  the  number  of  costae  and  the  more  or  less  nearly  obsolete 
condition  of  the  posterior  keel;  but  the  lateral  angles  are  more  promi- 
nent, the  posterior  face  more  deeply  channeled,  and  the  general  outline 
less  rapidly  tapering. 

Position  and  locality :    In  the  lower  lish-bed  of  the  Kinderhook  forma- 
tion 'y  Burlington,  Iowa. 


AsTEEOPTYOHrus  Kbokuk,  St.  J.  and  W. 

PI.  XVI,  rig.  2. 

A  fragment  of  fin-spine,  showing  the  upper  extremity  of  a  worn  speci- 
men apparently  referable  to  Aster optychittSj  presents  the  following  char- 
acters :  Spine  strong,  slightly  curved  in  outline  and  gradually  tapering, 
subtriangular  in  transverse  section ;  lateral  faces  moderately  arched  and 
rapidly  converging  to  the  more  or  less  sharply  rounded  anterior  edge, 
and  occupied  by  relatively  narrow,  widely  spaced  costsB,  of  which  there 
are  three  or  four  in  the  specimen  before  us,  the  lateral  surfaces  beveled 
to  the  inconspicuous  posterolateral  angles,  posterior  face  faintly  chan- 
neled on  either  side  of  the  low,  or  nearly  obsolete,  median  keel.  In  the 
imperfect  condition  of  the  spine  the  intercostal  spaces  preserve  no  trace 
of  tubercles,  appearing  roughened  and  coarsely  striated  longitudinally, 
and  from  the  same  cause  the  character  of  the  denticles  of  the  postero- 
lateral angles  cannot  be  determiued.  The  palp  cavity  is  large,  occupy- 
ing half  the  lateral  diameter  of  the  spine.  The  specimen  was  probably 
at  least  three  inches  in  length,  aod  perhaps  .15  inch  in  breadth  one  inch 
from  the  apex. 

The  specimen  described  above,  however  imperfect  its  state  of  preser- 
vation, is  unmistakably  distinct  from  the  associated  forms  in  the  same 
deposit,  while  it  differs  fromu4.  St  Ludovici  in  the  rai*er  costationof* 
the  lateral  faces,  and  from  the  Chester  form,  A.  tenuis,  by  its  apparent 
shorter,  more  robust  and  rapidly  tapering  outline.  The  intercostal 
spaces  are  relatively  broader  and  deeper  than  in  A.  triangulurisj  N.  and 
W.,  of  the  Upper  Burlington  limestone,  with  which  it  is  closely  allied 
in  form. 

Position  and  locality:  Bare  in  the  Keokuk  fish-bed;  Warsaw,  Illi- 
nois. 
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AsTEEOPTYCHius  St.  Lttdovioi,  St.  J.  and  W. 

PI.  XVr,  Fig.  3,4. 

Spines  of  mediam  size,  moderately  strong,  slightly  carved  backward, 
very  gradually  tapering  to  the  distal  extremity,  near  which  the  opposite 
margins  more  rapidly  converge,  transverse  section  sublenticular,  form- 
ing an  acute  angle  in  front,  lateral  faces  gently  arched  and  slightly 
converging  to  the  abruptly  truncated  posterior  margin.  The  anterior 
margiual  carina  rounded,  prominent,  and  similar  to  the  longitudinal 
carinse  which  occupy  the  body  of  the  spine,  from  which  it  is  separated 
for  the  greater  length  of  the  spine  by  a  plane  space  of  variable  width, 
but  towards  the  extremity  the  cost®  are  more  crowded  and  uniformly 
spaced  by  about  their  own  diameter;  in  the  middle  and  lower  part  the 
intercostal  spaces  are  of  variable  width,  generally  narrower  and  more 
uniform  in  the  posterior  half,  and  often  equal  to  more  than  twice  the 
diameter  of  the  costSB  in  the  anterior  half,  and  delicately  striated  longi- 
tudinally;  the  broad  space  on  either  side  of  the  anterior  margin  is  gen- 
erally occupied  by  irregularly  disposed  minute  tubercles,  which  also 
occur  sparsely  in  the  second  and  third  furrows  from  the  margin,  but 
these  do  not  appear  invariably,  being  absent  in  some  specimens.  The 
lateral  costsB  rarely  bifurcate  descending,  generally  near  the  apex, 
enlarging  below.  Posterior  margin  traversed  by  a  well-defined  median 
ridge  throughout  its  greater  length,  but  less  prominent  above,  gently 
depressed  on  either  side  and  finely  striated  longitudinally.  Postero-lat- 
eral  angles  marked  by  more  or  less  closely  arranged  and  hooked, 
laterally  compressed  denticles,  those  near  the  distal  extremity  being 
perceptibly  stronger,  more  closely  approximated  and  more  strongly 
hooked  downward,  while  the  central  and  lower  denticles  are  more  erect 
with  their  apices  directed  upward ;  the  transition  in  the  reversed  direc- 
tion of  the  apices  of  the  denticles  appears  quite  suddenly,  the  inter- 
mediate denticle  of  the  upper  series  being  more  obtusely  pointed,  the 
same  as  is  the  case  with  that  of  the  lower  series,  where  they  are  per- 
haps generally  less  uniform  in  shape.  Pulp  cavity  oval  in  transverse 
section,  occupying  half  or  more  the  diameter  of  the  spine  in  the  central 
portion,  but  relatively  greatly  reduced  in  the  upper  part,  restricted  to 
the  posterior  half.    Base  unknown. 

The  collections  afford  several  examples  of  this  elegant  ichthyodorulite, 
but  they  are  generally  quite  fragmentary,  the  individuals  figured  being 
the  most  perfect  we  have  met  with.  From  the  examination  .of  this 
material,  it  would  appear  that  these  spines  present  considerable 
individual  variability,  such  as  the  variable  spacing  of  the  longitudinal 
costsB  as  also  the  denticles  along  the  postero-lateral  angles,  and  the 
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absence  of  the  tubercles  in  the  anterior  channels,  which  latter  may  be 
due  to  accident.  But,  on  the  whole,  it  is  a  well-marked  form,  any  frag- 
ment showing  a  complete  transverse  section  and  the  superficial  orna- 
mentation being  sufficient  for  its  identification. 

Compared  with  A.  triangularis^  N.  and  W.,  of  the  Upper  Burlington 
limestone,  its  more  slender  proportions  are  sufficient  to  distinguish  it 
from  that  form.  It  bears  a  somewhat  intimate  general  likeness  to  A. 
omatu8^  Ag.,  and  A.  aemiomattiSj  McCoy,  of  the  Irish  Carboniferous 
limestone,  but  may  be  recognized  by  its  more  slender  proportions  and 
the  downward  direction  of  the  denticles  in  the  upper  portion  of  the 
spine. 

The  plainer  examples  of  the  present  form  present  also  marked  resem- 
blance to  the  form  from  the  Chester  limestone  which  we  have  designated 
under  the  name  Asteroptychius  f  tenuis;  the  more  closely  approximated 
costsB  and  the  reversed  direction  of  the  posterior  denticles  are  sufficient 
to  enable  its  recognition. 

It  seems  not  improbable  that  the  reversion  in  the  direction  of  the  two 
series  of  denticles  in  the  postero-lateral  angles,  as  showu  in  the  present 
species,  may  constitute  a  generic  feature ;  but  as  the  majority  of  speci- 
mens only  show  the  upper  portion  of  the  spine,  it  is  very  rare  that  this 
peculiarity  is  observable. 

Position  and  locality  :  Upper  beds  of  the  St.  Louis  limestone^  Alton, 
Illinois,  and  St.  Louis,  Missouri. 


AsTEBOPTYOmus  T  TENUIS,  St  J.  and  W. 

PI.  XVI.  Fig.  5,6. 

Spine  of  medium  size,  nearly  straight  or  very  slightly  curved  back- 
ward, and  very  gradually  tapering  from  base  to  apex,  transverse  section 
subovate.  Anterior  angle  formed  by  a  simple  rounded  ridge,  postero- 
lateral angles  less  acute,  with  traces  of  numerous  minute  denticles  sepa- 
rated by  a  space  above  twice  their  vertical  diameter  in  the  middle  portion 
of  the  spine ;  lateral  faces  slightly  arched  and  beautifully  fluted,  with 
seven,  more  or  less,  smooth  low  rounded,  parallel,  enameled  costse,  sepa« 
rated  by  a  shallow  depression  of  somewhat  irregular  breadth,  about 
twice  the  diameter  of  the  ridges  in  the  middle,  but  more  crowded 
towards  either  margin,  the  interspaces  delicately  striated  or  striate- 
punctate  vertically.  Posterior  face.abruptly  truncated,  transverse  dia- 
meter about  two  thirds  that  of  the  lateral  faces,  median  keel  somewhat 
prominent,  forming  a  subacute  angle,  bordered  by  wide,  gently  exca- 
vated spaces,  which  are  striated  in  the  same  manner  as  the  interspaces 
between  the  lateral  costaa.     Pulp  cavity  ovate  in  transverse  section, 
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occupying  aboat  half  the  anteroposterior  diameter  of  the  spine  midway 
between  the  extremities,  but  proportionately  much  smaller  towards  the 
apex,  lateral  and  posterior  walls  about  the  same  thickness.  Base  or 
inserted  portion  unknown. 

The  form  indicated  above  is  known  by  a  somewhat  imperfect  speci- 
men, both  extremities  being  broken  away  and  distorted  along  the  one 
side  of  the  posterior  face,  but  which  clearly  exhibits  the  superficial 
characters  and  thereby  its  distinguishing  features  as  compared  with 
other  forms.  From  previously  described  ichthyodorulites  from  American 
formations,  which  have  been  referred  to  this  group^  it  obviously  differs 
widely.  Apparently  intimately  allied  to  the  Coal  Measure  form,  A.  heh 
lulttSj  the  crowded  condition  of  the  costad  along  the  anterior  margin  on 
either  side  at  once  affords  a  distinguishing  feature  in  contrast  with  that 
form.  The  apparent  absence  of  intercostal  tubercles  renders  its  iden- 
tity with  the  present  group  open  to  a  doubt,  but  the  arrangement  of  the 
costae  and  the  intervening  spaces  indicate  its  intimate  relationship  with 
the  forms  referred  to  this  genus. 

Position  and  locality:  In  the  upper  division  of  the  Chester  lime- 
stone ;  Carroll's  place.  Pope  county,  Illinois. 

ASTBBOPTYCHIUS  BELLULUS,  St.  J.  and  W. 

PL  XVI,  Fig.  7. 

A  fragment  of  a  small  spine  from  the  horizon  of  coal  TSo,  5,  referable 
to  the  above  genus,  is  characterized  by  its  somewhat  stout  proportions, 
gradually  tapering  from  base  to  apex,  and  very  slightly  curved  outline 
viewed  from  the  side,  transverse  section  subtriaugular  with  curvilinear 
lateral  faces.  Anterior  margin  forming  an  acute  angle  traversed  by  a 
relatively  strong,  rounded  enameled  keel,  similar  to  the  longitudinal 
ridges  which  occupy  the  body  of  the  spine,  from  which  it  is  separated 
by  a  broad,  shallow  space  about  equal  to  that  occupied  by  two  of  the 
lateral  ridges ;  of  the  latter  there  are  seven  or  eight  in  either  face,  grad- 
ually becoming  smaller  towards  the  posterior  angles,  in  diameter  about 
equal  to  the  intervening  grooves,  and  rarely  interrupted  by  faint  nodes; 
intercostal  spaces  delicately  striatopunctate,  which  extends  into  the 
base  as  also  in  the  posterior  face,  with  rarely  occurring,  minute  tubercles. 
The  posterior  face  is  mutilated  by  pressure,  but  it  is  apparently  gently 
concave  or  laterally  grooved,  with  obtusely  angnlar  posterolateral 
edges,  forming  a  thin  posterior  wall  to  the  pulp  cavity,  which  occupies 
about  half  the  bulk  of  the  spine  at  the  middle,  and  subovate  in  trans- 
verse section.  The  line  of  insertion,  as  shown  in  this  imperfect  speci- 
men, was  apparently  very  oblique,  indicating  the  posterior  inclination 
of  the  spine  at  an  angle  of  about  30^.    The  specimen  was  probably  at 
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least  one  and  three-foarths  inches  in  length,  near  .20  inch  in  greatest 
diameter,  and  about  .14  at  the  thickest  part  near  the  base. 

This  pretty  little  ichthyodoralite  bears  a  striking  likeness  to  Asterop- 
tychhis  f  tenuigj  of  the  Chester  limestone,  but  is  distinguished  by  its 
apparent  shorter  and  stouter  proportions  and  more  closely  approxima- 
ted costsB,  and  the  broad  plane  space  either  side  the  anterior  margin. 
The  intercostal  tubercles  occur  very  sparsely;  in  the  fragment  described 
there  are  traces  of  only  two  or  three  nodes  in  the  first  and  second  spaces 
from  the  anterior  border. 

Position  and  locality :  Discovered  by  Alex.  Butters,  in  the  roof 
shales  of  coal  No.  5,  Coal  Measures ;  Carlinville,  Illinois.  Also  in  the 
Lower  Coal  Measures  near  Fort  Dodge,  Iowa. 


Genus  GEISAOANTHUS,  St.  J.  and  W. 

Ichthyodorulite  more  or  less  curved  posteriorly ;  anterior  angle  occu- 
pied by  a  simple  raised  border  or  keel ;  lateral  faces  ornamented  with 
tubercles  arranged  in  parallel  longitudinal  rows;  anterior  keel  and 
tubercles  enveloped  in  a  polished  enamel-like  layer.  Posterior  face 
longitudinally  keeled. 

Tbe  spines  under  consideration  bear  striking  resemblance  to  peculiar 
ichthyodorulites  found  in  the  Triassic  of  Europe,  to  which  Professor 
AaASSiz  applied  the  name  Neinacanthus^  indicating  two  species  from  the 
<^ bone-bed"  vicinity  of  Bristol,  England.  But  the  American  forms 
may  be  distinguished  by  the  apparent  absence  of  hooked  denticles  along 
the  postero  lateral  angles.  Besides,  when  we  recall  the  fauhal  associa- 
tion of  the  Triassic  Nemacanthiy  as  compared  with  that  of  the  present 
form^  it  seems  hardly  probable  they  appertain  to  one  and  the  same 
genus,  since  the  ichthyic  assemblage  in  the  two  respective  geological 
formations  bears  in  no  instance  generic  identity  among  the  class  to 
which  these  spines  belong.  Our  data  is  too  meagre  to  warrant  even  a 
conjecture  as  to  the  probable  specific  identity  of  these  spines  with  other 
imperishable  remains  of  the  class  described  from  the  same  geological 
position.  The  typical  examples  belong  to  the  Chester  and  St.  Louis  for- 
mations, or  upper  members  of  the  Lower  Carboniferous. 


OEisACAirrHUS  stbllatus,  St.  J.  and  W. 

PI.  XXI,  Fig.  10. 

Fin-spine  of  small  size,  very  slightly  curved,  gradually  tapering  to  the 

apex.    Anterior  ridge  relatively  small,  sharply  rounded  along  the  edge, 
laterally  compressed,  and  marked  by  delicate,  impressed,  oblique  strisBi 
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Lateral  faces  moderately  convex,  gently  compressed  posteriorly,  more 
rJipidly  converging  in  front,  and  ornamented  with  rather  coarsely  sculp- 
tured stellate  tnbercles,  which  are  arranged  in  closely  approximated 
longitadinal  rows  and  irregular  oblique  order  ascending  from  the  ante- 
rior to  the  posterior  border,  with  faint  intervening  sulci,  and  vertically 
spaced  by  two  to  four  times  their  diameter  5  the  tubercles  present  con- 
siderable variation  in  sculpturing,  their  apices  are  obtusely  acuminate 
and  directed  toward  the  base,  perceptably  diminishing  in  size  posteriorly, 
though  not  regularly,  small  tubercles  being  interspersed  with  the 
larger  ones  in  the  anterior  portion  of  the  spine.  Intercostal  spaces 
marked  with  delicate  impressed  striae.  Posterior  face  about  two-thirds 
the  breadth  of  the  spine  in  its  thickest  part,  prominently  keeled,  faintly 
depressed  laterally  and  distinctly  defined  in  the  obtuse  postero-lateral 
angles.  Internal  cavity  about  half  the  diameter  of  the  body,  similar  in 
section,  posterior  walls  very  thin,  and  probably  opening  below  the  dor- 
sal line,  deeply  excavating  the  posterior  face  of  the  base.  Base  strong, 
deeply  inserted,  tapering  to  the  obtusely  pointed  inferior  extremity, 
dorsal  line  indicating  a  posterior  inclination  of  about  45^. 

The  only  specimen  of  the  above  species  which  we  have  examined, 
represents  a  nearly  entire  spine  about  two  and  a  half  inches  in  length. 
The  thin  walls  of  the  posterior  face  have  been  crushed  in  along  the 
lower  ])ortion  of  the  spine,  showing  the  extent  of  the  internal  cavity ; 
otherwise  the  state  of  i)re8ervation  of  the  si)ecimcn  clearly  exhibits  its 
generic  identity  and  specific  peculiarities.  In  general  outline  and  size 
it  is  very  like  &.  bullatus  of  the  Chester  formation ;  but  the  anterior 
keel  is  less  broadly  rounded  ^n  front,  and  the  tubercles  are  far  less 
crowded  vertically,  while  their  coarse  radiating  ridges  offer  marked 
contrast  to  the  smooth  or  faintly  sculptured  tubercles  of  the  Chester 
form. 

Fosition  and  locality :  Upper  beds  of  the  St.  Louis  limestone ;  St 
Louis,  Missouri. 

Geisaoanthtjs  bullatus,  St.  J.  and  W. 

PI.  XVn,  Fig.  3,4. 

An  imperfect  specimen,  indicating  a  spine  probably  at  least  two 
inches  in  length,  but  broken  away  at  either  extremity  and  otherwise 
mutilated,  so  that  only  a  small  part  of  the  specimen  preserves  the  super- 
ficial characters  by  which  its  generic  peculiarities  have  been  recognized, 
affords  the  following  specific  features :  Spine  strong,  somewhat  rapidly 
tapering  towards  the  apex,  transverse  section  subtriangular  or  conical, 
thickness  about  half  the  antero-posterior  diameter.  Anterior  edge 
gently  arched  and  traversed  by  a  prominent,  rounded  and  laterally 
—57 
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inbereled  keel :  lateral  sarfaces  moderately  arched  transversely,  occo- 

• 

pied  by  five  or  more  loiigitadiual  rows  of  rather  strong,  closely  approxi- 
mated tabercles,  which  are  arranged  in  such  order  as  to  form  diagonal 
rows  in  either  direction,  those  along  the  posterolateral  angles  being 
slightly  smaller  and  apparently  more  conical.  Posterior  face  abruptly 
truncated  and  longitudinally  channeled  by  a  rather  deep,  angular 
depression.  Pulp  cavity  confined  to  the  posterior  half  of  the  spine  in 
the  middle,  compressed,  oval  in  transverse  section.  Base  deeply 
imbedded,  pointed,  dorsal  line  indicating  posterior  inclination  of  spine 
equal  to  20o 

The  characters  above  noticed  are  clearly  shown,  notwithstanding  the 
imperfect  condition  of  the  unique  example.  The  surface  ornamenta- 
tion has  been  obliterated  with  the  exception  of  a  small  area,  in  which  the 
bases  of  the  tubercles  are  distinctly  shown,  besides  a  few  apparently 
worn  tubercles,  which  present  faint  traces  of  vertical  or  radiating  sulci. 
The  tubercles  forming  the  row  adjacent  to  the  posterolateral  angles 
are  slightly  compressed  laterally,  but  not  hooked.  A  section  obtained 
by  breaking  the  specimen  across  the  middle  indicates  a  rather  deep, 
angular  depression  in  the  posterior  face,  with  slightly  convex  sides 
rounding  into  postero- lateral  angles.  Whether  the  channeled  condition 
of  the  posterior  face  is  due  to  the  imperfect  or  mutilated  state  of  the 
specimen,  we  have  not  been  able  to  determine ;  but  the  strongly  keeled 
condition  of  the  St.  Louis  species,  0.  stellatus^  would  seem  to  indicate 
that  such  is  probably  the  case,  and  that  the  thin  posterior  walls  have 
been  forced  in  upon  the  pulp  cavity  by  pressure. 

Position  and  locality :  Lower  division  of  the  Chester  limestone  \ 
Fountain  Bluff,  Jackson  county,  Illinois. 

Genus  ANACLITACANTHUS,  St.  J.  and  W, 

A  fragment  of  a  large  dorsal  spine,  obtained  by  Mr.  Wachsmuth 
from  the  Upper  Burlington  fish-bed,  presents  anomalous  characters 
which  seem  to  indicate  generic  relationship  with  none  of  the  several 
ichthyodorulites  with  which  it  is  associated.  Unfortunately  the  speci- 
men is  imperfect,  bearing  evidence  of  distortion  from  pressure  by  which 
parts  of  the  spine  are  so  thrown  out  of  place  as  to  render  the  determi- 
nation of  the  section  and  entire  ontline  exceedingly  difficult,  if  not 
wholly  unsatisfactory.  Apparently,  so  far  as  it  is  possible  to  ascertain, 
both  sides  present  quite  the  same  appearance,  from  which  fact  it  is 
inferred  that  the  fragment  before  us  may  be  relied  upon  for  such  char- 
acteristic features  as  have  not  been  destroyed  by  mechanical  attrition 
and  pressure.  Towards  the  lower  extremity  the  spine  has  been  frac- 
tured across,  and  the  anterior  edge  so  folded  under  and  broken  as  to 
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appear  displaced,  as  «howa  in  the  figure,  PL  XVI,  fig.  14  a ;  the  upper 
half,  however,  apparently  shows  nearly  a  perfect  transverse  section, 
as  determined  by  breaking  the  specimen  iu  several  places,  by  which 
means  we  have  been  enabled  to  make  out  the  following  general  char< 
acteristics : 

Fin-spine  recumbent  if  not  imbedded  along  its  entire  inferior  extent, 
laterally  compressed,  subovate  in  transverse  section ;  basal  or  imbedded 
portion  of  greater  or  less  depth,  anteriorly  produced  beyond  the  limit 
of  the  antero-inferior  shoulder  of  the  exposed  body,  thick,  and  coarsely 
osseous  in  structure ;  exposed  body  of  the  spine  constricted  along  the 
line  of  union  with  the  base,  lateral  faces  converging  to  the  more  or  less 
obtusely  rounded  anterior  margin,  and  longitudinally  costate.  Internal 
cavity  T 


Anaolita6anthtjs  sbmioostatus,  St.  J.  and  W. 

PL  XVI,  Fig.  14. 

The  base  of  the  spine  nearly  equals  the  greatest  transverse  diameter 
of  the  exposed  portion,  nearly  as  thick  as  it  is  deep  and  broadly  rounded 
along  the  lower  edge,  the  striated  appearance  of  the  surface  being  pro- 
duced by  the  coarse,  fibrous  structure^  the  striae  diverging  inferiorly  from 
the  basal  or  insertion  line  j  the  crown  or  exposed  body  gradually  rises 
from  the  antero-inferior  point  into  a  long,  elevated,  obtusely  rounded 
ridge  from  which  the  sides  gradually  diverge,  probably  gently  convex,  to 
the  sharply  constricted  or  inbeveled  margin  along  the  line  of  insertion, 
presenting  in  connection  with  the  base  a  subelliptic  or  long-ovate  trans- 
verse  section  ;  the  lateral  faces  are  covered  with,  numerous  bifurcating 
costse,  which  are  larger  and  more  or  less  irregularly  disposed  in  the 
middle  and  anterior  portion,  gradually  diminishing  in  size  posteriorly 
and  apparently  more  regular  and  parallel  with  the  basal  line,  generally 
smooth,  but  with  occasional  traces  of  minute  pectination ;  intercostal 
spaces  moderately  deep,  of  variable  width,  probably  averaging  half  the 
diameter  of  the  costse. 

The  specimen  described  exhibits  about  two  thirds  of  the  entire  length, 
indicating  a  spine  of  at  least  six  inches  in  length.  The  peculiar  and 
anomalous  feature  is  the  great  extent  of  the  inserted  base,  which  prob- 
ably extended  nearly  if  not  quite  to  the  tip,  and  the  semi-costation. 
The  costie  are  very  irregular  in  the  middle  and  front  portion  of  the 
spine,  often  extremely  roughened,  but  in  the  imperfect  state  of  preser- 
vation it  is  difficult  to  assign  the  cause  of  this  appearance,  though  it  is 
apparently  indicative  of  tuberculation ;  indeed  the  obscure  traces  of 
pectination  would  seem  to  corroborate  this  last  inference.    There  is  no 
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trace  of  an  internal  cavity,  nor  of  segmentation,  bat  the  basal  portion 
is  exceedingly  coarsely  fibrous  in  structare. 

Position  and  locality :    In  the  fish-bed  of  the  Upper  Burlington  lime- 
stone ;  Burlington,  Iowa. 


Genus  BYTHIAOANTHUS,  St.  J.  and  W. 

Fin-spines  deeply  imbedded,  laterally  more  or  less  compressed, 
exposed  portion  relatively  limited  and  but  moderately  produced  verti- 
cally, but  extending  along  the  back  in  a  recumbent  position ;  line  of 
insertion  very  oblique  and  more  or  less  coextensixe  with  the  anterior 
margin,  which  latter  is  arched  posteriorly,  terminating  in  an  obtuse, 
beak-like  apex ;  lateral  surfaces  marked  by  more  or  less  prominent, 
conical,  vertically  striated  tubercles,  arranged  in  more  or  leps  regular 
rows  which  obliquely  descend  from  the  anterior  margin  to  the  inferior 
border,  increasing  below  by  implanation.  Posterior  face  relatively  low 
and  vertically  keeled.  Pulp  cavity  forming  a  deep  channel  in  the  post- 
erior side  of  the  base  and  extending  to  the  angle  formed  by  the  junction 
of  the  posterior  face  with  the  shaft  or  base,  possibly  penetrating  the 
body  of  the  spine  towards  the  apex. 

The  recumbent  position  of  the  exposed  part  of  the  ichthyodorulite 
forms  a  striking  feature  of  the  forms  for  which  we  have  proposed  the 
above  generic  designation,  and  which  in  connection  with  the  associate 
characters  as  described  above  present  an  ensemble  of  characteristics 
which  readily  serve  to  distinguish  it  from  allied  genera.  The  species 
thus  far  determined  pertain  to  the  Lower  Carboniferous,  probably 
both  belonging  to  the  St.  Louis  limestone,  that  described  in  the  present 
work  under  the  name  By.  Van  Hornei^  and  a  similar  form  mentioned 
by  Dr.  Leidy  from  the  Lower  Carboniferous  of  Tennessee  under  the 
term  Astraoanthus  siderius. 

The  af^nities  of  these  ichthyodorulites  with  the  Mesozoic  Astra^anthi 
are  made  to  appear  more  remote  by  the  examination  of  the  fine  example 
representing  the  species  first  referred  to  above  than  was  the  case  with 
the  imperfect  specimen  possessed  by  Dr.  Leidy,  from  which  the  real 
form  of  the  spine  could  not  be  determined.  There  are  points  of  resem- 
blance between  these  spines  and  the  form  described  by  Prof.  Agassiz 
under  the  name  (7tenacant/m«  &r6m,  from  the  Carboniferous  limestone 
of  England,  a  very  recumbent  form  with  vertically  striated  tubercles; 
but  the  latter  are  apparently  disposed  in  rows  parallel  with  the  anterior 
margin  instead  of  descending  obliquely  to  the  inferior  border  as  in  the 
present  examples. 
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Bythiaoanthtts  Van  Hoenei,  St.  J.  and  W. 

PI.  XVII,  Fig.  1. 

Fin-spines  large,  exposed  portion  massive,  sabelliptical  in  section, 
basal  line  nearly  corresponding  to  the  anterior  margin,  presenting  as 
seen  from  the  side  a  long  elliptical  figure,  obliqaely  truncated  behind 
by  the  low,  prominently  keeled  posterior  face,  which  scarcely  equals  in 
bight  the  greatest  transverse  diameter  of  the  exposed  portion  of  the 
spine.  Lateral  faces  very  slightly  convex  and  gradually  converging  to 
the  rounded  anterior  margin,  which  is  smooth  from  wear  above,  and 
terminated  in  an  obtuse  beak ;  tubercles  arranged  in  more  or  less  regu- 
lar rows  obliquely  descending  from  the  anterior  edge  in  a  slight  forward 
curvature  to  the  basal  line,  probably  multiplying  by  implantation,  the 
interspaces  narrow,  faintly  depressed  and  irregularly  striato-punctate, 
in  a  mature  specimen  there  being  about  fifteen  such  rows  diverging 
from  the  anterior  border  and  twenty  to  twenty -five  along  the  inferior 
border;  the  tubercles  are  large,  conical,  slightly  compressed  laterally, 
or  eccentric,  with  more  or  less  distinct  trenchant  edges,  rising  from  a 
broad  base,  and  beautifully  sculptured  by  fine  radiating  ridges  which 
abruptly  terminate  below  in  a  faint  constriction  below  which  the  broad 
base  expands  to  the  body  of  the  spine.  The  posterior  face,  as  pre- 
viously remarked,  is  very  low  and  strongly  keeled,  the  lateral  surfaces 
gently  concave  and  coarsely  striatopuuctate  in  the  same  manner  as  the 
interspaces  in  the  lateral  faces ;  along  the  crest  of  the  median  keel  near 
the  apex  occur  obscure  traces  of  what  appear  to  have  been  denticles, 
but  this  denticulate  appearance  may  be  the  result  of  accident.  Base 
constituting  more  than  two-thirds  the  bulk  of  the  spine,  line  of  inser- 
tion distinctly  marked  by  the  termination  of  the  tuberculose  surface, 
below  which  it  is  gently  compressed,  long  elliptical  in  transverse  section, 
anterior  margin  rounded  and  broadly  curved  inferiorly  to  the  obtusely 
rounded  extremity,  posterior  face  deeply  excavated  by  the  pulp  cavity, 
which  latter  apparently  terminates  at  the  junction  of  the  posterior  face 
with  the  line  of  insertion,  exterior  surface  of  the  base  coarsely  and 
irregularly  striato-punctate.  ^ 

The  remarkable  form  above  noticed  is  representiCd  by  a  anique  and 
quite  perfect  example,  which  was  discovered  by  Mr.  Van  Horne,  to 
whom  we  have  dedicated  the  species.  We  are  aware  of  but  a  sin^^le 
other  allied  species,  tbat  described  by  Dr.  Leidy  under  the  name  Aste- 
racanthm  siderluSj  (Dr.  Joseph  Leidy,  1873,  Ext.  Vert.  Fauna,  p.  313, 
PI.  XXXII,  f.  69,)  purporting  to  have  been  derived  from  the  Lower  Car- 
boniferous deposits  near  Glasgow,  Tennessee,  and  possibly  belonging  to 
the  St.  Louis  division  of  the  group.    There  seems  to  be  no  question  as 
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to  the  generic  identity  of  these  two  individuals,  and  their  specific  rela. 
tionship  is  doubtless  most  intimate.  However,  the  form  under  consider- 
ation appears  to  be  especially  distinguished,  as  compared  with  that 
cited  above,  by  its  relatively  broader  base,  the  striation  of  which  is  pos- 
teriorly deflected  instead  of  being  nearly  parallel  with  the  anterior  edge 
as  represented  in  the  Tennessee  specimen,  the  tubercles  are  relatively 
smaller  and  more  numerous,  with  distinct  cutting  edges,  and  more  finely 
striated  vertically,  their  apices  being  directed  upward,  though  trunca- 
ted from  wear,  as  mentioned  in  the  description  of  B.  siderius. 

Position  and  locality :    In  the  upper  beds  of  the  St.  Louis  formation ; 
Alton,  Illinois. 


Genus  GLYMMATAOAISTTHUS,  St.  J.  and  W. 

Fin-ray  apparently  vertically  elongated  and  posteriorly  arched,  late- 
rally  compressed,  the  lateral  faces  converging  to  the  more  or  less  sharply 
rounded  anterior  margin,  and  occupied  by  stellate  or  vertically  striated 
tubercles,  arranged  in  longitudinal  rows  more  or  less  nearly  parallel 
with  the  anterior  edge,  but  increasing  by  implantation  below,  and  often 
disposed  in  irregular  transverse  or  oblique  rows.  Posterior  face  and 
base  unknown.  Pulp  cavity  posterior  occupying  half,  more  or  less,  of 
the  transverse  diameter  of  the  spine. 

The  solitary  fragment  of  ichthyodorulite  affording  the  above  diagnosis, 
would  doubtless  be  regarded  as  probably  referable  to  the  Mesozoic  genus 
recognized  by  Prof,  AaASSiz  under  the  name  AsteracanthuSj  but  we 
believe  we  are  justified  in  recognizing  the  distinction  between  them  as 
based  upon  even  so  indifferently  preserved  specimen  as  the  example 
before  us.  The  tubercles  are  much  more  closely  arranged  laterally,  the 
interspaces  between  the  longitudinal  rows  being  exceedingly  narrow 
and  scarcely  at  all  depressed ;  the  tubercles  are  also  much  more  deli- 
cately sculptured  and  their  stellate  character  far  less  conspicuous  than 
is  the  case  with  the  Asteracanthi, 

In  the  disposition  and  form  of  the  tubercles  there  exists  marked 
resemblance  to  the  fh-epanacanthi  ;  but  the  fragment  here  noticed  pre- 
sents in  the  apparent,  however  slight,  posterior  deflection  in  the  descent 
of  the  rows  of  tubercles  evidence  of  the  posterior  curvature  of  the 
spine,  which  fact  precludes  its  reference  to  the  latter  genus. 

The  tendency  of  the  tubercles  to  assume  more  or  less  irregular  trans- 
verse or  oblique  disposition,  also  recalls  a  similar  arrangement  of  the 
tuberculation  in  the  Oracanthi ;  the  massive  structure  and  symmetrical 
proportions,  however,  together  with  the  probable  truncation  of  the  pos- 
terior border,  serve  to  define  it  from  the  typical  examples  of  that  genus. 
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Gltmmataoanthus  Ibishii,  St  J.  and  W. 

PI.  XVn,  Fig.  2. 

Fin-spiue  attaining  large  size,  moderately  curved,  transverse  section 
lenticnlar,  (truncated  posteriorly?)  Lateral  faces  very  gradually  con- 
verging in  a  regular  though  slight  convexity  from  the  posterior  to  the 
anterior  margin,  which  latter  is  sharply  rounded,  sides  covered  with 
numerous  (above  twenty)  closely  approximated  rows  of  strong,  sub- 
conical,  enameled  and  vertically  striated  tubercles,  the  impingement  of 
which  gives  rise  to  irregular  transverse  or  oblique  arrangement,  which, 
but  for  its  irregnlarity,  is  more  conspicuous,  though  not  so  uniform  as 
the  longitudinal  disposition,  the  tubercles  being  spaced  by  once  to 
twice  their  diameter,  the  interspaces  delicately  striato-puuctate  verti- 
cally, but  with  scarcely  a  trace  or  very  faint  intercostal  sulcation,  the 
vertical  rows  increasing  by  implantation  below;  individually  the  tuber- 
cles present  much  uniformity  in  shape  and  size,  being  more  or  less 
circular  or  vertically  oval,  rarely  transversely  elongated  though  often 
two  or  more  tubercles  coalesce  by  lateral  impingement,  constricted  at 
the  base,  and  rising  into  a  low,  obtusely  conical  prominence,  whose 
moi*e  or  less  eccentric  apex  is  generally  above  the  middle,  and  delicately 
sculptured  by  sharp  radiating  ridges.  Posterior  face  and  base  unknown. 
Pulp  cavity  large,  probably  limited  to  the  posterior  half  of  the  spine 
and  similar  in  transverse  section. 

The  above  described  form,  upon  which  the  preceding  generic  de- 
scription is  based,  is  represented  by  a  fragment  of  a  large  spine  which 
was  probably  at  least  ten  inches .  in  length  when  entire,  but  of  which 
the  part  before  us  exhibits  a  section  of  about  two  inches  along  the  ante- 
rior border ;  the  posterior  borders,  unfortunately,  are  broken  away,  so 
that  it  is  impossible  to  determine  the  character  of  the  posterior  face. 
As  noticed  under  the  preceding  generic  description,  the  affinities  of  the 
spine  in  question  are  somewhat  doubtfully  compared,  on  the  one  hand 
with  the  Asteracanthi^  and  on  the  other  with  Brepanacanthm,  But  in 
the  absence  of  more  complete  material,  its  nature  and  relationship  can- 
not be  satisfactorily  determined. 

The  species  is  dedicated  to  Mr.  Ghables  Irish,  the  discoverer  of  the 
unique  specimen  described. 

Position  and  locality :  In  the  upper  beds  of  the  Kinderhook  formation ; 
near  Le  Grande,  Iowa. 
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Genus  PHYSONEMUS,  Agassiz. 

The  first  authentic  Doticeof  the  genus  Physonemus^  though  first  recog- 
nized by  Prof.  Agassiz,  (Poiss.  Foss.,  Ill,  appended  list  of  new  and 
undescribed  forms,)  we  owe  to  the  investigations  of  Prof.  McCoy,  who 
introduced  a  diagnosis  of  its  generic  characteristics  in  his  work  on  the 
British  Palaeozoic  Fossils,  p.  638,  wherein  he  notices  the  supposed  origi- 
nal form  referred  to  by  Prof.  Agassiz,  Ph,  subteres^  together  with  the 
description  of  a  species  new  to  science,  Ph.  arcuatm^  p.  638,  PI.  3 1,  fig.  29. 

From  the  description  above  referred  to,  the  spines  were  apparently 
regarded  as  having  a  posterior  curvature,  reversing  the  relative  posi- 
tion of  parts,  by  which  the  convex  posterior  border  was  supposed  to 
constitute  the  anterior  margin.  Later,  Messrs.  Newbebry  and 
WoRTHEN,  in  a  notice  of  a  remarkable  species  belonging  to  the  Upper 
Burlington  limestone,  which  they  described  in  a  preceding  report  of  the 
Illinois  Geological  Survey,  (Yol.  IV,  p.  373,  PI.  11,  f.  1,)  under  the 
name  Ph,  gigas^  correctly  interpret  the  position  or  forward  curvature  of 
the  apex  of  the  spine )  and  though  comparison  is  made  with  Ph,  arena- 
tusj  McCoy,  of  the  Irish  Carboniferous  limestone,  no  reference  is  made 
to  the  generic  diagnosis  preceding  the  description  of  the  latter  form. 

The  material  accessible  to  us,  through  the  labors  of  Messrs.  Springer, 
Wachsmuth,  Van  Horne  and  ourselves,  though  not  extensive, 
embraces  more  or  less  satisfactory  representation  of  the  several  forms 
aiibrde<l  by  the  various  formations  of  our  Lower  Carboniferous  group, 
first  appearing  in  the  Kinderhook  or  lowest  member,  and  extending  up 
into  the  Chester  or  upper  division,  from  which  latter  a  single  small 
specimen  has  come  to  our  notice.  With  this  material  we  have  been 
enabled  to  arrive  at  a  pretty  thorough  understanding  of  the  generic 
peculiarities  as  represented  in  the  several  species  now  determined,  and 
from  which  the  following  amended  description  is  presented : 
•  Dorsal  spine  generally  strong,  laterally  compressed,  deeply  imbedded, 
curved  with  the  apex  directed  towards  the  front.  Exposed  portion  of^ 
the  spine  more  or  less  flattened  laterally,  truncated  posteriorly,  rounded 
in  front  along  the  concave  anterior  margin  which  arises  from  a  more  or 
less  prominent  or  laterally  expanded  shoulder  ;  lateral  faces  occupied 
by  parallel  longitudinal  costae  which  bear  sculptured  tubercles  whose 
apices  are  directed  downward,  and  form  a  pair  of  perhaps  less  pjromi- 
nent  costsB,  on  either  side  of  the  anterior  edge  arise  a  row  of  similar 
but  much  larger,  alternately  disposed  tubercles,  which  extend  at  least 
to  the  antero-inferior  shoulder.  Posterior  face  depressed  (?)  or  convex 
and  traversed  by  a  more  or  less  prominent  n^edian  keel.  Pulp  cavity 
relatively  large,  extending  well  towards  the  tip,  and  opening  out  into  a 
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more  or  leas  profoand  excavation  along  the  postero-inferior  borders  of 
the  spine.  Basal  portion  compressed  beneath  the  antero-inferior  shoul- 
der^  often  deeply  notched  in  front,  and  more  or  less  produced  anteriorly, 
terminating  in  an  acute  or  rounded  extremity  ;  line  of  insertion  marked 
by  the  termination  of  the  costation  of  the  exposed  lateral  faces.  Attain 
large  size. 

A  striking  feature  observed  in  a  large  collection  of  these  ichthyodoru- 
lites,  is  the  denuded  condition  of  the  external  surface  by  which  the 
tubercnlation  has  been  removed,  and  in  most  instances  eveiy  vestige  of 
the  costation  has  also  disappeared,  leaving  a  perfectly  smooth  surface, 
in  which  latter  condition  they  would  be  most  puzzling  objects  but  for 
the  fortunate  possession  of  specimens  exhibiting  various  conditions  of 
preservation.  As  often  occurs  in  spines  whose  surfaces  are  studded 
with  prominent,  isolated  tubercles,  the  superficial  characteristics  are 
seldom  preserved  in  other  than  mutilated  condition  ;  but  it  is  notable 
amongst  these  Physonemi  that  very  few  examples  show  all  the  distinc- 
tive features  of  the  genus,  or  more  than  the  general  outline,  and  under 
these  circumstances  a  perfectly  trustworthy  definition  of  their  specific 
characteristics  cannot,  in  many  cases,  be  given,  or  at  least  carried 
beyond  the  particulars  of  form  and  proportion. 

There  are  also  other  characters  which  pertain  to  the  development  of 
the  individual,  as  indicated  in  apparently  old  and  young  specimens  of 
the  same  species,  by  which  the  outline  of  extreme  examples  offers  con- 
siderable contrast,  as  noticed  in  connection  with  the  description  of  the 
Kinderhook  form,  Fh,  proclivus.  But  probably  the  origin  of  most  of 
these  eccentricities  in  shape  is  directly  traceable  to  the  effects  of  abra- 
sion, by  which  the  comparatively  thin  posterior  walls  of  the  spine  have 
been  destroyed,  opening  to  view  the  entire  extent  of  the  internal  cavity, 
which  in  the  majority  of  specimens  before  us  forms  a  more  or  less  deep 
channel  in  the  posterior  face,  gradually  becoming  obsolete  on  approach- 
ing either  attenuated  extremity.  So  great  are  the  modifications  in  out- 
line produced  by  the  accidental  removal  of  a  greater  or  less  extent  of 
the  posterior  portion,  that  it  is  often  difficult  to  appreciate  the  specific 
identity  of  individuals  exhibiting  different  degrees  of  abrasion,  as 
instanced  in  the  examples  of  Ph,  Altonensis  of  the  St.  Louis  formation. 

From  the  figures  of  PL  arcuatw^  McOoy,  it  is  apparent  Prof.  MoOoy 
possessed  a  nearly  perfect  specimen.  The  original  of  Ph,  gigaSj  F.  and 
W.,  of  the  Upper  Burlington  limestone,  thongh  quite  perfect  as  to  the 
completeness  of  the  body,  the  exposed  surface  does  not  exhibit  the 
tuberculose  ornamentation  of  the  longitudinal  costae  which  formed  a 
beautiful  feature  of  its  ornamentation,  and  which  is  shown  in  specimens 
subsequently  obtained  by  Mr.  SPBiNaEB  and  one  of  the  writers.  The 
entire  surface  was  beautifully  tuberoulated,  the  tubercles  being  closely 
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arranged  along  the  costae  or  separated  by  a  space  equal  to  or  exceeding 
their  own  diameter,  very  gradually  diminishing  in  size  posteriorly,  but 
presenting  a  marked  contrast  in  size  to  the  large,  widely  spaced  tuber- 
cles along  the  anterior  margin,  which,  however,  they  intimately  resem- 
ble in  form  and  radiate-scnli)turing;  the  intercostal  spaces  about  equal 
the  diameter  of  the  ribs  except  along  the  anterior  edge  where  they  form 
a  rather  wide,  gently  depressed  area  on  either  side.  The  lateral  faces 
slightly  converge  posteriorly,  giving  to  the  transverse  section  a  long- 
ovate  figure,  the  narrow  extremity  of  which  is  truncated  by  the  poste- 
rior face,  which  latter  is  but  gently  raised  along  the  median  keel  and 
faintly  channeled  either  side,  the  postero-lateral  edges  forming  an 
obtuse  angle  without  any  sign  of  denticles,  though  such  may  have 
existed.  The  basal  portion,  as  usual,  is  deeply  excavated  by  the  pulp 
cavity,  which  latter  has  a  clavate  section  in  the  upper  part  of  the  spine  5 
antero-inferior  shoulder  prominent,  rounded  above  and  moderately 
expanded  laterally,  beneath  which  in  fpont  the  base  is  deeply  notched 
and  laterally  compressed,  and  continued  anteriorly  into  an  obtuse  point 
Most  of  the  examples  of  this  form,  of  which  we  have  had  for  examina- 
tion those  of  less  than  an  inch  in  length  to  the  fine  original  of  the  spe- 
cies which  probably  attained  the  length  of  ten  inches,  are  in  a  perfectly 
nude  condition  and  much  modified  in  outline  by  attrition.  As  com- 
pared with  Ph,arcuatu8,  McCoy,  these  spines  are  proportionately  longer 
and  narrower,  and  probably  less  strongly  arched  forward,  and,  as 
remarked  by  Messrs.  Newberbt  and  Wobthen,  the  tubercles  are  less 
symmetrical  or  more  eccentrically  apiculate,  more  finely  sculptured,  and 
the  large  anterior  ones  apparentb^  isolated  by  wide  vertical  spaces. 

The  chief  distinction  of  the  genus  as  here  defined,  compared  with 
XystracanthuSj  Leidy,  of  the  Coal  Measures,  and  Drepanacanthus^  N.  and 
W.,  consists  in  the  relatively  greater  prominence  of  the  antero-inferior 
shoulder,  and  the  prevalence  of  a  plain  space  of  greater  or  less  breadth 
either  side  of  the  anterior  margin  which  is  occupied  by  the  compara* 
tively  extravagantly  developed  tubercles,  distinctions  which  are  proba- 
bly of  generic  value.  The  first  authentic  examples  of  the  latter  genus 
appear  in  the  Keokuk  formation,  and  which  are  very  closely  related  to, 
if  indeed  not  identical  with  Xystracanthus,  Leidy. 

Professor  Agassiz  described  in  the  Poisions  Fossiles  (III,  PI.  1,  fig. 
7  and  8,)  a  species  of  dorsal  spine  from  the  Carboniferous  limestone 
of  Bristol,  England,  under  the  name  Onchus  hatnatusj  which  presents  a 
striking  resemblance  to  denuded  specimens  of  the  present  genus.  Sub- 
sequently Professor  AaAssiz  recognized  the  above  species  as  the  type 
of  a  distinct  genus,  to  which  he  gave  the  name  CladacanthuSj  Fois.  Foss.^ 
Ill,  appended  list  of  new  forms.  In  a  list  of  the  species  of  Carbonife- 
rous fishes  contained  in  his  collection,  kindly  communicated  by  Lord 
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ENNiSKOiLEN,  it  appears  that  Oladacanthus  paradoxals,  Ag.,  is  identical 
with,  and,  as  I  anderstand  it,  founded  upon  the  Onchus  hamatus.  Since 
it  appears  very  uncertain  what  relation  Physonemus  subtereSj  Ag.,  holds 
to  the  spines  represented  by  Ph.  arouatm,  McOoy,  it  may  result  in  the 
transfer  of  all  the  species  heretofore  described  under  Physonemiis^  except 
Ph,  subteres,  the  original  form  recognized  by  Professor  AaASSiz,  to  Olad- 
aoanthuSj  Ag. 


PHYSOKEMI  OF  THE  KIKDEEHOOK. 

Ph.  PBOOLivus,  Ph.  dbpbesstjs,  Ph.  cakinatus. 

PL  XVm,  Fig.  1,2, 3. 4, 5. 

The  following  forms  are  determined  from  worn  specimens,  none  of 
which  retain  a  complete  transverse  section  of  the  exposed  portion  of  the 
spine,  the  posterior  walls,  which  were  doubtless  very  thin,  having  been 
destroyed,  thus  exposing  to  view  the  internal  cavity  which  forms  in  the 
present  condition  qi  the  spines  a  more  or  less  deep  channel  in  the  pos- 
terior face  in  front  of  which  the  solid  anterior  body  extends  to  the  ante- 
rior edge.  In  shape  and  size  the  specimens  exhibit  much  individual 
variation,  and  which  may  possibly  be  attributable  to  the  greater  or  less 
abrasion  to  which  the  individual  specimens  have  been  exposed,  and  by 
which  their  outline  has  been  more  or  less  moditied.  Under  these  cir- 
cumstances it  is  exceedingly  difficult  to  determine  the  relative  import- 
ance of  certain  characters,  as  the  extreme  erect  and  depressed  position 
of  the  exposed  body,  the  relative  prominence  of  the  antero-inferior 
shoulder,  and  the  anteriorly  produced  basal  portion,  though  they  may 
prove  to  be  dependent  upon  age,  or  indicative  of  developmental  origin. 

Taking  into  consideration  the  apparent  characters,  in  the  absence  of 
those  which  would  afford  a  knowledge  of  the  superlicial  ornamentation, 
but  of  which  latter  none  of  our  specimens  reveal  the  faintest  trace,  two, 
perhaps  three,  more  or  less  distinctly  marked  forms  occur,  to  which  we 
have  applied  the  distinctive  terms  Ph,  proclivm,  Ph.  depreastis  and  Ph. 
carinatusj  in  allusion  to  the  predominant  feature  by  which  they  are 
respectively  distinguished  in  the  imperfect  state  of  preservation  of  the 
spines  before  us. 

Physonbmus  peoolivtjs. 

PI.  xvni.  Fig.  i,«. 

Authentic  examples  of  the  present  form  have  thus  far  been  obtained 
only  from  the  lower  fish-bed  of  the  Kinderhook,  and  of  which  there  are 
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several  in  tbe  collections  of  Messrs.  SPBmaEB  and  Waohsmuth.  It  is 
especially  distinguished  by  the  erect  or  strong  forward  curvature  of  the 
external  body,  the  sharp  anterior  margin  terminating  below  in  the 
broadly  expanded  and  slightly  convex  though  laterally  sharply  defined 
anteroinferior  shoulder,  which,  instead  of  being  notched  in  front,  grad- 
ually narrows  and  slopes  into  the  superior  basal  edge,  terminating  in  a 
blunt  point;  the  lateral  surfaces  are  traversed  longitudinally  and  nearly 
centrally  by  a  distinct  groove,  transverse  section  near  the  middle  sub- 
lenticular, the  posterior  face  moderately  channeled  by  the  exposed 
pulp  cavity.  The  largest  specimen  was  probably  above  an  inch  in 
length. 


Physonemus  depbessus. 

PI.  xvm,  Fig.  a. 

Is  represented  by  a  few  imperfect  specimens,  also  from  the  lower  fish- 
bed,  which  are  particularly  recognizable  by  their  larger  size,  depressed 
position  or  comparatively  gentle  curvature,  the  antero-iuferior  shoulder 
broadly  rounded  fi-om  side  to  side,  notched  in  front  and  produced 
anteriorly  into  along,  slender  point;  transverse  section  similar  to  the 
preceding  form,  perhaps  less  sharply  rounded  in  front,  and  moderately 
excavated  by  the  open  pulp  cavity  behind.  Length  of  the  largest 
example  above  two  inches.  • 


Physonemus  oarinatus. 

PI.  XVni,  Fig-  4,5. 

Two  fragments  of  spines  from  the  upper  fishbed  of  the  Kinderhook, 
preserving  the  inferior  portion,  are  the  sole  representatives  of  the  pres- 
ent form  in  the  collections.  The  spines  were  probably  near  the  last 
above  mentioned  in  form  and  position,  and  especially  characterized  by 
the  more  or  less  laterally  compressed  and  keeled  antero-inferior  shoulder; 
more  or  less  deeply  notched  in  front  and  produced  anteriorly,  and  in 
transverse  section  laterally  more  compressed  than  is  the  case  in  either 
of  the  above  named  forms.  In  size  the  specimens  here  referred  to  prob- 
ably attained  the  length  of  two  inches. 

With  the  material  in  hands,  however  apparently  well-defined  the 
forms  mentioned  above,  we  are  not  prepared  to  express  an  estimate  of 
the  value  of  the  characters  upon  which  they  are  founded,  nor  can  this 
be  ascertained  without  the  aid  of  larger  collections  and  specimens  show- 
ing the  external  ornamentation.  But  the  study  of  the  collections  under 
consideration  seems  to  anticipate  at  least  two  distinct  species — ^the  two 
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first  mentioneil  may  prove  to  be  ideiitical,  their  differences  attributable 
to  difference  in  age. 

Compared  with  forms  from  other  horizons,  the  first  named,  PA.  pro- 
clivus,  bears  perhaps  closest  resemblance  to  the  Keokuk  form  which  we 
have  indicated  under  the  name  Ph.  parvultLSy  but  is  apparently  less 
robust  and  relatively  shorter.  That  above  referred  to  under  the  name 
Fh.  depressm  equally  resembles  the  medium  size  individuals  in  the 
Upper  Burlington  fish-bed,  which  we  believe  to  be  identical  with  Ph. 
gigaSf  N.  and  W.,  the  only  appreciable  difference  consisting  in  the  rela- 
tively less  strong  and  laterally  more  compressed  figure  of  the  present 
spines.  The  sharply  carinated  antero-inferior  shoulder  of  the  last 
described  form,  Ph,  oarinatus^  distinguishes  it  from  any  form  with  which 
we  have  had  the  means  of  instituting  a  comparison. 


Phtsonsmus  parvulus,  St.  J.  and  W. 

PI.  XVm.  Fig.  11, 18. 

This  little  spine  is  distinguished  by  the  strong  curvature  and  propor- 
tionately stout  build,  the  transverse  section  showing  gently  convex 
lateral  faces  which  rapidly  converge  towards  the  anterior  edge,  the  pos- 
terior face  relatively  broad,  antero-posterior  shoulder  moderately  promi- 
nent, gently  convex  above,  and  reaching  probably  half  way  across  the 
base  posteriorly,  below  which  the  inserted  portion  is  compressed,  slightly 
notched  in  front,  and  terminated  in  an  obtuse  point.  The  largest  speci- 
men is  a  little  less  than  one  inch  in  length,  about  .35  inch  in  breadth  at 
the  basal  line,  and  about  .15  inch  across  the  posterior  face  in  the  lower 
part  of  the  exposed  portion. 

We  have  seen  only  a  couple  of  specimens  of  this  form,  both  of  which 
are  denuded  of  every  trace  of  external  ornamentation,  and  the  posterior 
walls  are  worn  away,  the  posterior  aspect  being  deeply  channeled  by 
the  pulp  cavity.  One  of  these  specimens,  belonging  to  the  collection  of 
Dr.  Williams,  of  Boonville,  exhibits  nearly  the  entire  outline  and  the 
basal  region ;  the  other,  obtained  by  Mr.  Wobthen,  though  less  perfect, 
shows  the  transverse  section  of  an  individual  of  about  the  same  size. 
Its  stout  proportions,  strong  curvature,  and  thick  transverse  section, 
distinguish  it  from  Ph,proclivtUj  the  young  of  Ph.  gigaSy  N.  and  W.,  as 
also  Ph.  Chesterensis. 

Position  and  looality :  Bare  in  the  fish-bed  horizon  of  the  Keokuk 
limestone ;  Boonville,  Missouri,  and  near  Warsaw,  Illinois. 
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Phtsonemus  A1.TONBNSIS,  St.  J.  and  W. 

W.  XIX,  Fig.  1-3. 

Fin-spiDe  attains  lar^e  size.  External  portion  erect,  sublenticalar  in 
transverse  section,  rapidly  tapering  to  the  apex  which  is  posterior  to  a 
vertical  median  line,hight  less  than  the  horizontal  dimension  of  the  base, 
anterior  margin  regularly  curved  and  forming  one-fourth  of  a  circle,  merg- 
ing hielow  into  the  laterally  expanded,  gently  convex,  elliptic  antero- 
inferior shoulder,  beneath  which  the  base  forms  a  sharp  constriction ; 
lateral  surfaces  flattened  above,  very  slightly  convex  below,  gradually 
converging  to  the  obtusely  angular  or  rounded  anterior  margin,  more  or 
less  compressed  inferiorly  along  the  posterior  borders,  broadly  expanded 
along  the  basal  line,  the  denuded  surface  finely  striato-punctate.  Pos- 
terior face  very  gently  and  somewhat  irregularly  arched,  occupied  by  a 
prominent  median  keel  and  gently  channeled  either  side,  postero  lateral 
angles  well-defined  above,  inferiorly  obsolete  or  merging  into  the  body 
of  the  spine.  Base  sharply  compressed  beneath  the  antero-iuferior 
shoulder  and  deeply  notched  in  front,  produced  anteriorly  into  a  long, 
slender  point,  posteriorly  merging  into  the  exposed  body  of  the  spine, 
and  similarly  striato-punctate,  the  channel  of  the  internal  cavity  reach- 
ing to  the  extremity.  Internal  cavity  large,,  extending  nearly  to  the 
apex,  lenticular  or  long-ovate  in  transverse  section,  the  obtuse  extrem- 
ity anterior  and  encroaching  on  the  anterior  wall  towards  the  apex 
which  is  even  slighter  than  the  dense  body  along  the  posterior  borders, 
and  deeply  excavating  the  postero-inferior  margin.  A  large  specimen 
about  seven  inches  in  length,  measures  two  inches  in  greatest  diameter, 
.00  inch  in  thickness,  basal  line  about  4.25  inch,  elevation  of  the  exter- 
nal portion  over  the  horizontal  line  continued  from  ^the  shoulder  above 
three  inches. 

All  the  specimens  of  this  species  examined  by  us  are  imperfect  in  the 
nonpreservalion  of  the  external  ornamentation,  of  the  special  character 
of  which  we  have  no  intimation.  The  collection  of  Mr.  Yan  Hornb 
affords  a  fine,  large  individual  exhibiting  the  entire  outline  of  the  spine, 
and  perfect  with  the  exception  of  the  tuberculose  ornamentation  ;  and 
from  the  same  locality  (Alton),  Mr.  Van  Hobnb  has  obtained  a  smaller 
specimen,  which  latter  is  in  the  condition  of  the  majority  of  the  speci- 
mens of  the  genus,  that  is,  the  denuded  external  surfaces  and  the  bro- 
ken posterior  face.  Together,  these  specimens  contribute  important 
data  to  our  knowledge  of  the  actual  outline  of  the  ichthyodorulite  and 
the  modifications  produced  by  abrasion,  and  which  is  very  similar  in  all 
forms.  Thus  the  imperfect  spine  above  referred  to  scarcely  affords  a 
suggestion  of  the  entire  outline  as  it  is  exhibited  in  the  large  specimen. 
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and  yet  in  every  other  respect  their  resemblance  is  so  intimate  as  to 
leave  no  doubt  as  to  their  specific  identity.  The  breaking  away  and 
erosion  of  the  posterior  borders  results  in  reducing  the  entire  posterior 
aspect  to  a  curved  line  corresponding  more  or  less  nearly  with  the  ante- 
rior limit  of  the  internal  cavity,  the  lateral  walls  becoming  the  bounda- 
ries of  the  more  or  less  deep  channel  which  it  forms  in  the  posterior 
side.  In  the  spines  under  consideration,  by  this  means  the  diameter  of 
the  body  is  reduced  to  less  than  one-third  its  entire  breadth,  besides 
greatly  reducing  its  vertical  elevation,  so  as  to  give  the  basal  portion 
disproportionately  large  dimensions,  though  the  anteriorly  produced 
portion  suffers  equally  from  abrasion,  being  diminished  horizontally 
and  vertically  to  the  extent  of  the  thin  lateral  walls  protecting  the  infe- 
rior prolongation  of  the  pulp  cavity^  hence,  it  will  be  observed,  the 
process  of  abrasion  is  chiefly  confined  to  the  posterior  and  inferior  bor- 
ders, and  in  the  successive  stages  of  its  progress,  the  region  in  the 
vicinity  of  the  anteroinferior  shoulder  assumes  successively  a  relatively 
more  and  more  exaggerated  predominance. 

Amongst  some  small  spines  obtained  from  the  same  formation  at 
Pella,  Iowa,  there  are  several  fragments  of  Physonemi.  of  which  the 
only  appreciable  distinction,  aside  from  their  relatively  diminutive  size, 
consists  in  the  truncation  and  broadly  rounded  extremity  of  the  antero- 
inferior shoulder  and  the  consequent  reduction  of  the  notch  in  front,  the 
sharp  superior  edge  of  the  base  terminating  at  the  edge  of  the  shoulder. 
The  condition  of  these  latter  spines  recalls  that  of  the  Kinderhook  form 
to  which  we  have  referred  under  the  name  Fh.  proclivus,  and  which 
holds  about  the  same  relation  in  this  particular  to  Ph.  depresatis  of  the 
same  deposits,  as  do  the  present  examples  to  the  large  specimens 
described  above,  the  origin  of  which  may  be  partly  due  to  abrasion  and 
partly  to  tbe  development  of  the  spine. 

Position  and  locality :  In  the  upper  beds  of  the  St.  Louis  limestone ; 
Alton,  Illinois,  and  Pella,  Iowa. 


Phtsonekus  Ohestebensis,  St  J.  and  W. 

PL  SIX.  Fig.  4. 

Dorsal  spine  represented  by  a  small  and  imperfect  specimen,  in  which 
the  external  ornamentation  is  entirely  obliterated  and  the  posterior 
portion  worn  away  so  as  to  expose  the  external  cavity,  which  forms  a 
moderate  depression  in  the  present  aspect  of  the  posterior  face.  The 
basal  portion  is  also  broken  away,  and  the  anteroinferior  shoulder  worn 
down  so  as  to  appear  as  a  moderately  laterally  expanded,  depressed 
prominence.    Outline  strongly  curved,  transverse  section  long-elliptical^ 
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txaDcated  posteriorly,  lateral  faces  flattened  and  nearly  parallel  iu  the 
posterior  half,  sharply  rounded  in  front  to  the  anterior  margin,  and 
marked  in  the  worn  condition  by  a  comparatively  deep  longitudinal 
sulcus,  slightly  anterior  to  the  anterior  wall  of  the  internal  cavity. 
Length  along  the  strongly  arched  outline  .40  inch,  lateral  breadth  near 
the  basal  line  about  .16,  greatest  thickness  iu  same  region  .05  inch. 

The  specimen  above  described  may  be  recognized  by  its  general 
symmetrical  outline  and  proportions,  probably  approaching  the  young 
spines  which  we  have  referred  to  Ph,  gigaSy  more  closely  than  other 
determined  forms ;  but  the  more  strongly  arched  outline  and  flattened 
transverse  section  offer  distinguishing  features.  It  is  also  less  lenticu- 
lar in  transverse  section,  and  probably  more  gradually  tapering  than 
Ph.proclivus  of  the  Kinderhook,  with  which,  in  the  condition  of  the  sole 
representation  here  noticed,  it  bears  intimate  resemblance. 

Position  and  locality :    Bare  in  the  Chester  formation ;  Chester,  111. 

In  dealing  with  most  of  the  forms  of  this  genus  of  ichthyodorulites, 
we  have  been  compelled,  in  most  instances,  to  rely  upon  forms  and  pro- 
portions for  discriminating  features,  and  these  have  been  given  as  they 
appear  in  the  specimens  examined,  and  which  it  is  believed  will  require 
little  modification,  though  the  discovery  of  specimens  which  shall  dis- 
play those  other  superficial  features  most  essential  in  the  definition  of 
intimately  allied  forms  will  largely  add  to  our  knowledge  of  the  affini- 
ties of  the  foregoing  forms. 

Debpanacanthus  beyebsus,  St.  J.  and  W. 

PI.  XrX.  Fig.  5,6. 

A  fragment  of  a  dorsal  spine,  discovered  by  Mr.  VanHobne,  showing 
little  more  than  an  inch  of  the  inferior  portion  above  the  line  of  inser- 
tion, appears  to  be  referable  to  the  genus  Drepanacanthtis.  The  spine  is 
moderately  curved  and  rather  rapidly  tapering,  in  which  respect  it 
approaches  the  Coal  Measure  form  Xystracanthtis  a^^ina^iformis  more 
closely  than  1).  gemmattis,  N.  and  W.,  of  the  Keokuk  limestone.  Trans- 
verse section  sublenticular,  truncated  posteriorly,  lateral  surfaceip  flat- 
tened or  very  slightly  convex,  gradually  converging  and  rounded  along 
the  anterior  margin,  and  occupied  by  numerous,  probably  not  less  than 
twenty,  tuberculose  costse,  spaced  by  less  than  their  own  diameter. 
The  tubercles  are  quite  variable  in  shape  and  degree  of  radiate  sculp- 
turing, varying  from  vertically  to  transversly  elongated,  culminating  in 
a  transverse  apical  crest  over  the  inferior  border,  and  more  or  less  reg- 
ularly diminishing  in  size  posteriorly,  those  of  the  posterior  €OStsB  plain 
or  relatively  meagerly  sculptured  and  more  widely  spaced  vertically ; 
but  a  marked  peculiarity  presented  by  the  specimen  is  the  apparent 
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reversed  position  of  the  apical  crest  in  the  large  transverse  tubercles 
along  the  anterior  margin,  the  i'uferior  declirity  gently  descending  and 
the  superior  slope  abrupt,  as  shown  in  fig.  5  b,  enlargment  showing  the 
slightly  eccentric  middle  row  and  the  two  large  lateral  rows  immedi- 
ately occupying  the  anterior  margin.  The  line  of  insertion  is  very 
oblique,  indicating  a  correspondingly  depressed  or  moderate  inclination 
of  the  spine. 

A  specimen  from  the  same  horizon  at  St.  Louis,  representing  an 
apparently  young  spine,  fig.  6  a,  may  prove  to  be  specifically  identical 
with  the  above,  having  the  same  general  outline  and  showing  the  basal 
characteristics  *of  the  genus,  or  the  inconspicuous  anteroinferior  shoul- 
der and  general  slender,  elongated  outline,  but  in  a  nude  condition 
without  trace  of  tuberculose  ornamentation. 

Position  and  locality :  Rare,  upper  beds  of  the  St.  Louis  limestone; 
Alton,  Illinois,  and  St.  Louis,  Missouri. 


Genus  XYSTRAOAIS^THUS,  Leidy. 

Xystraeanthus  areuatus,  Ltbdt,  Proo.  A.cad.  Nat.  Sci.  Phila..  1859.3;  Extinct  Vert.  Faaaa,  Dr.  Hay- 
den'a  U.  S.  Geol.  Survey  of  the  Torrltoriea,  1873,  p.  312,  P:.  XVII,  flg.  25. 

The  above  referred  to  genus  and  species  was  recognized  by  Dr.  Leidy 
from  a  unique  and  nearly  entire  spine,  discovered  by  Messrs.  Hayden 
and  Meek  iu  the  Upper  Coal  Measures  at  Leavenworth,  Kansas.  From 
the  solitary  example,  which  does  not  preserve  the  inserted  extremity, 
it  would  be  difficult  to  clearly  define  the  characteristics  of  the  spine, 
but  which  are  quite  apparent  in  the  light  of  other  and  generically  iden- 
tical specimens  which  have  since  been  discovered  in  the  Goal  Measure 
strata  of  Illinois.  On  application.  Dr.  Leidy  kindly  loaned  us  the 
original  specimen  noticed  by  him,  a  comparison  of  which  with  the  Illi- 
nois spines  conclusively  establishes  the  generic  identity  of  the  latter  with 
the  Kansas  specimen. 

Allied  to  PhysonemuSj  Agassiz,  from  which  it  is  mainly  distinguished 
by  the  more  slender,  straighter  outline,  and  the  less  preponderance  of 
the  antero-inferior  shoulder,  it  remains  to  be  ascertained  in  what  essen- 
tial feature  the  spines  of  this  genus  differ  from  Drepanacanthus^  K.  and 
W.,  occuring  in  the  Lower  Carboniferous  formations.  Presenting  nearly 
the  same  proportionate  characters,  perhaps  slightly  more  rapidly  tai)er. 
ing,  it  would  appear  that  we  must  look  for  distinguishing  features,  if 
such  exist,  in  the  style  and  arrangement  of  the  external  ornamentation. 
But  as  far  as  our  observations  extend,  there  would  appear  to  be  quite 
as  great  variableness  in  this  respect  amongst  the  Coal  Measure  forms 
as  there  is  between  them  and  the  Lower  Carboniferous  former.    In  view 
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of  this  marked  similarity,  it  would  seem  highly  improbable  that  the 
spines  from  the  two  periods  are  of  more  remote  relationship  than  sab- 
generic,  if,  indeed,  they  prove  not  to  be  congeneric. 

The  spine  described  by  Messrs.  Newbebby  and  Wobthen  under 
the  name  Brepanacanthus  anceps  (111.  Eep.,  Yol.  II,  p.  122,  PI.  12,  fig.  8), 
from  the  Upper  Coal  Measures  near  Springfield,  Illinois,  is  generically 
identical  with  the  form  above  alluded  to ;  making  with  the  two  addi- 
tional forms  noticed  below,  in  all  four  species  at  present  known  from 
the  Goal  Measures. 


Xtstbaoanthus  mibabilis,  St.  J.  and  W. 

PI.  ao,  Fig.  1. 

Spine  large,  moderately  curved,  anterior  and  posterior  margins  rather 
rapidly  converging  towards  the  apex,  compressed  laterally ;  sides  flat, 
obtusely  rounded  in  front,  abruptly  defined  alodg  the  obtuse  postero- 
lateral angles  of  the  gently  arched  posterior  face,  which  is  rather 
strongly  keeled  with  slightly  channeled  spaces  on  either  side,  which 
slope  at  an  angle  of  about  35^ ;  pulp-cavity  posterior  to  the  median 
line,  probably  oblong  or  obtusely  elliptical  in  transverse  section,  lateral 
diameter  less  than  half  the  greater  diameter,  lateral  and  posterior  walls 
comparatively  thin.  Base  unknown.  Superficial  tubercles  variable  in 
form  and  size  in  different  parts  of  the  spine,  arranged  in  close  longitu- 
dinal rows,  which  increase  by  implantation  towards  the  base,  where 
they  are  relatively  much  smaller  than  nearer  the  apex;  in  general 
appearance  they  are  slightly  constricted  at  base,  abruptly  rising  along 
the  inferior  border  into  an  obtusely  angular  and  acuminate  transverse 
crest,  above  which  the  surface  gradually  descends  in  a  broad,  smooth 
convexity  to  the  low-rounded,  inbeveled  superior  border,  and  ornamen- 
ted by  more  or  less  distinct,  irregnlarly  disposed  sharp  carinaB;  in  front 
towards  the  base,  the  median  line  is  occupied  by  a  row  of  medium-sized, 
narrow  tubercles  which  extend  probably  two  inches  above  the  dorsal 
line  of  insertion,  flanked  on  either  side  in  the  lower  half  by  one,  two  or 
three  rows  of  similar  denticles,  the  exterior  row  continuing  above  in 
larger  eccentric  transverse  prominences  which  gradually  change  into 
vertically  elongated,  high  crested  tubercles  towards  the  apex,  forming 
a  prominent  row  on  either  margin  of  the  median  line  throughout  nearly 
the  entire  length  of  the  exposed  spine;  behind  the  latter  one  or  two 
rows  of  similar  but  much  smaller  tubercles  occur  on  either  side,  fol- 
lowed by  numerous  rows  which  successively  dimmish  in  size  to  the 
postero-lateral  angles,  the  last  row  being  composed  of  slightly  larger 
denticles  than  the  preceding;  near  the  base  there  are  forty  five  to 
lii'ty  of  these  rows,  which  diminish  to  halt  that  number  two-thirds  the 
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distance  to  the  apex,  in  which  region  the  tubercles  are  also  relatively 
larger.  The  transverse  crest  of  the  larger  tabercles,  especially  those  in 
front,  often  presents  an  exceedingly  sharp  carina,  and  though  generally 
smooth,  sometimes  the  basal  portion  is  marked  by  short  carinse  ; 
throughout  the  tubercles  present  a  polished  enameled  surface,  and  are 
delicately  ornamented  with  sharp  ridges  arranged  in  irregular  radiating 
manner,  sometimes  reaching  the  summit,  but  generally  confined  to  the 
borders,  the  upper  slope  being  quite  smooth.  Where  the  tubercles  have 
been  broken  off,  leaving  only  the  cicatrices  of  their  bases,  the  surface 
presents  a  longitudinally  fluted  appearance,  the  shallow  channels  or 
interspaces  being  fine  striato-punctate  similar  to  the  smooth  posterior 
face. 

The  remarkable  ichthyodorulite  herein  described  was  discovered  by 
Mr.  John  Wolf,  to  whom  we  are  indebted  for  the  use  of  the  specimen. 
It  represents  a  spine  the  exposed  part  of  which  was  probably  ten  to 
eleven  inches  in  hight,  two  or  three  inches  of  the  upper  extremity  having 
been  lost,  while  the  entire  base,  or  that  portion  which  was  imbedded  in 
the  body  of  the  fish,  is  broken  away,  only  a  faint  trace  of  the  smooth 
area  which  marked  the  junction  of  the  dorsal  line  being  visible  in  the 
middle  angle  of  the  broken  spine.  The  body  of  the  spine  in  the  region  of 
the  pulp-cavity  is  crushed  so  as  to  bring  the  opposite  walls  of  the  cavity 
in  close  contact,  causing  the  distortion  shown  in  the  illustration,  and 
which  is  the  condition  of  nearly  all  the  Xystracanihi.  The  anterior  half 
retains  its  form,  enabling  the  accurate  restoration  of  the  posterior  por- 
tion. It  is  evident  also  that  the  opening  of  the  cavity  was  situated 
very  low,  if  at  all  above  the  dorsal  line. 

From  the  forms  described  from  the  Lower  Carboniferous  formations, 
under  the  term  DrepanacanthuSj  the  present  species  differ  bo  markedly 
as  scarcely  to  require  detailed  comparison ;  while  its  relation  to  other 
forms  is  noticed  in  the  following  description  under  X  aciiMmformU. 

Position  and  locality  :  In  the  carbonaceous  shales  overlaying  coal  Fo. 
4  or  5,  Coal  Measures )  near  Canton,  Fulton  county,  Illinois. 


Xtstbacanthus  AcmAciFOBMis,  St.  J.  and  W. 

Fl.  90,  Fig.  S. 

Spine  gently  arched  forward,  gradually  tapering  to  the  extremity, 
laterally  compressed  to  a  nearly  uniform  thickness  which  is  about  one- 
fifth  the  greatest  width,  obtusely  rounded  in  front,  posterior  face  cari- 
nate  with  a  slight  channel  on  either  side  of  the  keel,  postero-lateral 
angles  sharply  defined  and  forming  a  thin  6dge  below  the  opening  of  the 
medullary  cavity.    Base  more  compressed,  terminating  in  a  sharp  angle 
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in  the  aDterior  shoulder,  extremity  thin  and  rounded,  gently  and  regu- 
larly arched  with  the  posterior  margin  of  the  body,  line  of  insertion 
distinctly  marked  by  slight  compression^  and  indicating  a  posterior 
inclination  of  the  spine  equal  to  45^  to  60^.  Pulp-cavity  oblong  in 
transverse  section,  thickness  about  half  the  width,  occupying  the  post- 
erior half  of  the  body,  and  concealed  for  two-thirds  or  more  its  length 
from  the  apex,  below  the  opening  of  which  it  forms  a  deep  groove  gradu- 
ally becoming  shallower  as  it  approaches  the  extremity  of  the  broadly 
rounded  base.  The  surface  ornamentation  above  the  basal  portion  con- 
sists of  nearly  round  or  oblong,  obtuse  and  apparently  smooth  tubercles, 
slightly  constricted  at  base,  arranged  in  longitudinal  rows,  also  with 
obscure  or  irregular  oblique  rows  ascending  from  the  anterior  to  the  post- 
erior margin;  the  rounded  anterior  margin  Is  occupied  by  a  single  row 
of  large  ^ansverse  tubercles,  flanked  on  either  side  by  rows  of  gradu- 
ally diminishing  tubercles,  of  which  rows  there  are  about  fifteen  in  the 
middle  of  the  spine  on  either  side,  flanked  by  a  row  along  the  postero- 
lateral angles,  which  latter  have  their  apices  slightly  turned  downward 
though  not  hooked  ;  the  vertical  spaces  between  the  tubercles  are  rela- 
tively greater  in  the  posterior  rows  than  in  the  anterior  ones,  while  the 
rows  themselves  are  closely  crowded ;  the  anterior  tubercles  are  five 
times  more  bulky  than  those  of  the  posterior  rows.  The  basal  portion 
is  faintly  and  irregularly  striated  vertically.  Length  of  sx)ine  about 
four  inches,  breadth  half  an  inch,  thickness  about  .16  inch. 

The  above  description  is  based  upon  a  nearly  entire  ichthyodorulite, 
which  presents  characters  by  which  we  are  led  to  infer  its  specific  dis- 
tinctness from  allied  forms  described  in  the  present  and  preceding 
Eeports.  Towards  the  base  the  tuberculose  ornamentation  has  been 
worn  off,  as  also  patches  in  the  body  of  the  spine ;  but  their  bases  are 
still  quite  distinctly  shown,  exhibiting  their  arrangement  in  close  longi- 
tudinal rows.  It  is  closely  allied  to  X  anceps  (K  and  W.  sp.)  from  the 
horizon  of  coal  Ko.  8,  from  which  it  differs  in  being  proportionately 
thicker,  le?8  compressed  along  the  anterior  edge,  and  the  nonstellate 
or  smooth  tubercles,  of  which  the  larger  ones  forming  the  anterior  row 
are  more  transverse  than  is  the  case  in  the  above  form.  From  A",  mira- 
hilis,  with  which  it  agrees  in  general  proportions,  it  may  be  distinguished 
by  the  character  of  the  tubercles,  which  neither  possess  the  transverse 
carina  or  crest  nor  the  stellate  ornamentation  characteristic  of  the  latter 
form,  besides  the  absence  of  the  double  row  of  large  tubercles  which 
occnpy  the  anterior  border  in  that  form ;  it  is  also  apparently  less  erect, 
the  dorsal  line  indicating  a  greater  backward  inclination  of  the  spine.  In 
the  present  form  the  tubercles  are  apparently  destitute  of  any  sculptur- 
ing, low  and  rounded,  with  the  highest  point  or  obscure  apex  eccentric 
or  slightly  below  the  middle,  which  feature  is  perhaps  more  apparent 
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Id  the  tubercles  along  the  posterior  angles  than  in  those  occup^ung  the 
body  of  the  spine.  It  is  possible  these  differences  are  merely  charac- 
teristic of  age,  but  as  yet  our  materials  are  insufficient  for  the  successful 
investigation  of  the  development  of  these  defensive  spinels.  The  rela- 
tively narrower  and  more  strongly  curved  outline,  and  laterally  elongated, 
sharp-crested  tubercles  distinguish  X.  arcuatus^  Leidy,  from  the  present 
form. 

Geological  position  and  locality  :  Discovered  by  Mr.  Alex.  Buttees, 
in  the  carbonaceous  roof-shales  of  coal  No.  5,  associated  with  Edestua 
Heinriclmij  N.  and  W.,  Petrodm  occidentalism  N.  and  W.,  etc.,  Carlin- 
Tille,  Illinois. 

Genus  EEISMAOANTHUS,  McCoy. 
Eeismaoanthus  MoCoyanus,  St.  J.  and  W. 

PI.  XXII.  Fig.  IrC. 

Fin-spine  of  medium  size.  Basal  shaft  nearly  vertical  or  at  right 
angles  to  the  anterior  and  posterior  arms,  with  a  slight  forward  direc- 
tion, very  compressed,  apparently  in  part  at  least  due  to  pressure,  the 
walls  of  the  inserted  portion  being  very  thin  and  readily  yielding  to 
external  compression,  bluntly  rounded  inferiorly,  gently  concave  poste- 
riorly, and  correspondingly  convex  along  the  thickened  anterior  edge, 
which  was  exposed  far  down  its  extent,  and  terminated  in  a  projecting 
shoulder,  beneath  which  the  true  base  is  slightly  notched  and  obliquely 
truncated  something  after  the  fashion  of  Physonemus ;  line  of  insertion 
gentiy  and  regularly  arched  from  the  anteroinferior  shoulder  to  the 
angle  of  the  posterior  basal  margin  and  posterior  arm.  Anterior 
spine  long,  very  gradually  diminishing  towards  the  apparently  obtuse 
extremity,  more  or  less  circular  or  oval  in  transverse  section  in  the 
anterior  and  middle  region,  compressed  near  its  origin,  and  marked  by 
numerous  relatively  large,  depressed  or  subconical  tubercles,  disposed 
in  somewhat  obscure  oblique,  crowded  rows,  overspreading  the  lateral 
surfaces  of  the  inferior  portion  or  shaft,  where  they  are  relatively  small 
and  even  less  regularly  arranged,  and  extending  along  perhaps  a  third 
of  the  posterior  margin  of  the  posterior  spine,  those  along  the  anterior 
(inferior)  side  of  the  anterior  spine  being  somewhat  produced  tubercles, 
whose  eccentric  apices  are  directed  forward,  and  which  constitute  a  row 
extending  to  the  antero-inferior  shoulder,  but  along  the  inferior  edge 
they  are  much  less  prominent.  The  posterior  arm  consists  of  a  rela- 
tively short  spine,  about  one-third  the  length  of  the  anterior  arm,  rap- 
idly tapering,  moderately  curved,  laterally  cx)mpressed,  low-inclined, 
anterior  margin  thickest,  and  forming  an  obtuse  angle  at  the  point  of 
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union  with  the  opposite  spiue ;  posterior  margin  regularly  curved  with 
the  posterior  basal  margin,  lateral  surfaces  ridged  with  three  or  four 
low,  rounded,  enameled  longitudinal  costaB,  rarely  bifurcated,  and  spaced 
by  about  their  own  diameter,  except  in  front,  where  a  broad  intercostal 
space  intervenes  between  the  first  lateral  ridge  and  the  broad,  rounded 
ridge  of  the  anterior  margin.  The  posterior  face  is  very  indistinctly 
shown  in  our  specimens,  but  appears  to  be  of  moderate  breadth  and 
rounded  or  keeled;  in  one  specimen  from  St.  Louis,  the  tubercles, 
described  above  as  ascending  the  lower  third  of  the  posterior  face, 
appear  as  high  up  as  the  middle,  or  even  higher,  where  they  form  a 
single  row  of  rather  widely  spaced,  laterally  compressed,  hooked  den- 
ticles, apparently  confined  to  the  keel  or  median  line,  as  shown  in  figure 
1  a.  The  pulp  cavity  is  relatively  small,  slightly  posterior  to  the  centre, 
but  it  apparently  expands  iuferiorly,  occupying  the  greater  diameter  of 
the  basal  portion  in  the  condition  of  a  deep  channel  opening  along  the 
posterior  borders  of  tbti  inserted  shaft.  A  specimen  of  small  size  affords 
the  following  comparative  measurements :  greatest  diameter  of  base 
.20  inch,  hight  to  the  angle  of  the  anterior  and  posterior  arms  .35, 
greatest  diameter  of  anteiior  arm  .12,  diameter  near  extremity  about 
.05,  length  in  a  direct  line  .95;  greatest  diameter  of  posterior  spine  .12 
inch,  length  .31;  the  largest  specimens  attained  at  least  twice  the  dimen- 
sions of  that  given  above. 

The  above  species  is  represented  by  several  fragmentary  and  more  or 
less  perfectly  preserved  specimens  in  the  collection  of  Mr.  Van  Hobne 
and  those  of  the  authors,  which  afford  sufficient  details  for  the  defini- 
tion of  their  distinctive  characteristics,  but  which  unfortunately  do  not 
exhibit  certain  features  necessary  for  a  perfect  understanding  of  the 
generic  characters,  so  far  as  they  depend  upon  external  features,  and 
which  are  not  apparent  in  the  original  described  by  McCoy.  These 
consist  in  the  imperfect  condition  of  the  extremity  of  the  singular  ante- 
rior appendage,  which  recalls  in  shape  and  position  the  bony  appendage 
which  arises  from  the  cranial  region  of  the  existing  CMmcera^  and  the 
apparent  distortion  of  the  basal  shaft  and  posterior  spine,  which  render 
it  difficult  to  arrive  at  a  correct  understanding  of  the  outline  and  trans- 
verse sections,  the  pulp  cavity  and  the  contour  of  the  posterior  face. 
As  mentioned  above  the  posterior  face  of  the  posterior  spine  appears 
to  be  rounded  or  moderately  keeled,  the  postero-lateral  angles  very 
obtuse,  and  in  worn  specimens  scarcely  observable,  but  in  others  appa- 
rently occupied  by  an  enameled  ridge.  A  single  small  specimen  in  the 
collection  of  Mr.  Yan  Hobne,  however,  exhibits  the  superficial  features 
of  the  posterior  spine  in  nearly  perfect  state,  showing  the  delicately 
ridged  postero-lateral  angles,  and  the  median  keel  bearing  upon  its 
crest  a  row  of  relatively  long,  compressed,  trenchant  and  slightly 
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hooked,  closely  approximate  denticles,  which  might  at  first  glance  be 
mistaken  for  a  continuous  sharp  enameled  ridge,  but  which  under  the 
lens  are  seen  to  be  isolated  though  very  closely  arranged  denticles, 
their  abrupt  inferior  acclivity  rising  into  a  delicate  transverse  carina, 
the  long  superior  slope  culminating  in  a  sharp  ridge,  as  shown  in  figure 
3  c,  d.  Whether  the  approximate  arrangement  of  the  denticles  observed 
in  the  above  specimen  is  indicative  of  specific  distinctness  from  its  asso- 
ciates we  have  not  the  means  of  determining;  it  is,  however,  probable 
that  these  closely  arranged  denticles  gradually  merge  into  the  widely 
spaced  and  finally  obtuse  tubercles  occuring  near  the  base  of  the  spine, 
as  shown  in  fig.  1  a,  and  fig.  4  a. 

In  nearly  all  specimens  the  strong  anterior  ridge  of  the  posterior 
spine  is  distinctly  shown,  though  the  lateral  costse  may  be  completely 
destroyed,  and  often  so  compressed  basally  as  to  appear  like  a  flat  scale 
without  the  least  indication  of  internal  cavity,  presenting  in  transverse 
section  a  wedge  shaped  outline,  the  broad  extremity  formed  by  the 
anterior  ridge.  But  an  otherwise  much  worn  individual  obtained  by 
one  of  the  writers  at  Alton,  and  the  first  example  of  the  genus  found 
in  our  rocks,  fortunately  shows  the  entire  section  of  botb  arms,  though 
the  base  as  usual  is  flatly  compressed.  In  the  latter  specimen  the  pos- 
terior spine  in  the  upper  third  has  an  ovate  transverse  section,  the 
pulp  cavity  occupying  about  one-third  the  diameter,  and  subcentral  or 
situated  within  the  posterior  t^o- thirds  of  the  diameter;  it  doubtless 
rapidly  expands  inferiorly,  where  the  comparatively  thin  walls  ofter 
slight  resistance  to  pressure  exerted  from  without,  as  is  the  case  with 
the  basal  region.  The  anteriorly  produced  appendage  is  traversed 
throughout  by  the  internal  cavity,  which  is  continuous  with  that  of  the 
posterior  spine  and  basal  region,  inclosed  inferiorly  by  very  thin  walls, 
but  diminishing  towards  the  extremity,  where  the  pulp  cavity  is  about 
half  the  diameter  of  the  body  of  the  spine,  and  closely  crowding  the 
superior  (posterior)  wall,  while  along  the  inferior  (anterior)  side  the 
inclosing  walls  are  relatively  massive.  From  these  facts  alone,  even  in 
the  absence  of  any  knowledge  of  the  direction  of  the  inserted  base  in 
relation  to  the  external  processes,  the  relative  position  of  these  append- 
ages would  be  readily  inferred  from  the  posterior  position  of  their 
internal  cavities. 

Intimately  allied  to  U.  Jonesii,  McCoy,  of  the  Carboniferous  limestone 
of  Armagh,  Ireland,  it  is  chiefly  distinguished  by  the  more  restricted 
posterior  extension  of  the  tuberculose  surface,  which  in  that  form, 
extends  up  the  posterior  spine  a  third  of  the  distance  from  its  base,  and 
the  less  numerous  costSB  which  reach  to  an  oblique  line  descending  from 
the  angle  of  divarication.  Whether  or  not  the  apparent  dissimilarity 
in  the  transverse  sections  of  these  spines  is  real,  or  that  the  flattened 
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condition  of  the  specimen  figured  by  McCoy,  Brit.  Pal.  Foss.  p.  028, 
PI.  3  k,  fig.  26,  27,  is  attributable  to  compression,  we  have  no  means  of 
determining. 

The  present  species  is  dedicated  to  Professor  McCoy,  who  first  recog- 
nized the  generic  peculiarities  of  this  remarkable  genus  of  ichthyodom- 
lites,  as  a  slight  testimonial  of  appreciation  of  his  labors  in  this  field 
of  palaeontology. 

Position  and  locality :  Not  uncommon  in  the  upper  beds  of  the  St 
Louis  limestone^  Alton,  Illinois,  and  St.  Louis,  Missouri. 


Genus  AMAOANTHUS,  St.  J.  and  W. 

Dorsal  spine  firmly  implanted,  curved  forward,  more  or  less  laterally 
compressed,  posterior  face  truncated  and  longitudinally  keeled  or  den- 
ticulate along  the  median  line,  rounded  in  front  along  the  concave  ante- 
rior margin,  which  is  occupied  by  a  row  of  more  or  less  strongly  developed 
tubercles,  which  extend  from  apex  to  base,  lateral  surface  longitudinally 
traversed  by  irregularly  spaced,  bifurcated,*  tuberculose  costae,  that  bor- 
dering the  postero-lateral  angles  bearing  laterally  compressed  denticles 
more  or  less  similar  to  the  posterior  keel,  the  tubercles  in  the  front  rows 
radiately  sculptured.    Spines  of  small  or  medium  size. 

In  the  above  genus  is  recognized  the  form  originally  described  by 
Messrs.  Newbebbt  and  Wobthen  under  the  name  ffomacanthtis  gibbO' 
BUS.  As  inferred  from  the  above  generic  diagnosis,  the  spines  here 
referred  to  are  entirely  distinct  from  Honutcanthus^  Agassiz,  their  affini- 
ties being  with  Xystra^canthus,  from  which  latter  they  are  distinguished 
by  the  peculiar  truncated  or  serrated  condition  of  the  posterior  keel,  as 
also  the  character  of  the  costation  and  the  tuberculose  anterior  region. 

AmAOANTHUS  GIBBOSUS. 

PI.  XXII,  Fig.  6. 

HomaearUhtu  gibbotui,  Krwbbbbt  and  Wobthen,  1866,  Geological  Surrey  of  Illinois,  Vol.  II,  p.  113, 

PI.  XII,  Fig.  1. 

The  species  is  characterized  by  the  gentle,  regular  curvature  of  the 
spine,  which  gradually  tapers  from  the  somewhat  expanded  base  to  the 
obtusely  pointed  apex,  laterally  compressed,  subelliptical  in  transverse 
section,  anterior  margin  angularly  rounded,  supporting  numerous,  fela- 
•tively  strong,  acute,  generally  slightly  recurved,  vertically  sculptured 
tubercles,  which  rise  from  a  broad  base,  closely  and  regularly  spaced 
in  the  upper  half  or  two-thirds,  gradually  increasing  in  size  towards  the 
base,  where  they  are  apparently  less  regularly  and  more  widely  spaced. 
The  lateral  faces  present  five  to  seven,  or  more,  relatively  strong  costse. 
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which  are  widely  spaced  above,  but  approaching  the  base  frequently 
bifurcate,  becoming  more  crowded  and  scarcely  distinguishable  from 
the  intercostal  ridges,  which  latter  also  bifurcates,  and  of  which  there  are 
two  to  four  in  the  upx)er  intercostal  spaces  and  separated  by  delicate 
punctate  sulci ;  the  cost^e  swell  at  regular,  though  rather  widely  spaced 
intervals  of  four  or  five  times  their  diameter,  into  obliquely  elongated 
tuberculose  prominences,  the  inferior  bifurcations  being  more  frequently 
interrupted,  and  the  anterior  ridge  marked  by  distinct  conical,  closely 
arranged  tubercles,  similar  to  those  In  the  anterior  margin,  but  smaller; 
the  intervening  anterior  intercostal  space  is  relatively  wide,  the  bifur- 
cated ridge  below  terminating  in  isolated,  minute  tubercles.  The  pos- 
terior face  is  abruptly  truncated,  the  median  line  occupied  by  a  row  of 
prominent,  laterally  compressed,  vertically  elongated,  confluent,  smooth 
denticles,  whose  apices  are  directed  slightly  downward,  and  forming  an 
interrupted  and  deeply  notched  keel ;  the  posterolateral  angles  occu- 
I>ied  by  a  strong  ridge  bearing  tuberculose  denticulations,  similar  to 
those  of  the  posterior  keel.  Base  strong,  rapidly  converging  inferiorly, 
deeply  inserted  forward  at  an  angle  of  about  50^  with  the  dorsal  line. 
Pulp-cavity  small,  subovate  or  circular  in  section,  and  situated  posterior 
of  the  middle.  The  largest  specimen  known  attains  two  and  a  half 
inches  in  length,  greatest  diameter  in  the  middle  .12,  thickness  about 
.05 ;  pulp-cavity  about  .03  in  greatest  diameter  at  the  same  point. 

A  rare  form,  we  have  had  for  examination  only  a  few  fragments  of 
spines,  besides  the  beautiful  and  well-preserved  original  specimen 
described  by  Messrs.  Nbwbeeey  and  Woethen;  But  so  strongly 
marked  are  the  generic  and  specific  characters  in  these  spines  that 
the  merest  fragments,  showing  the  superficial  ornamentation  and  sec- 
tion, are  sufiicient  for  their  identification. 

Position  and  locality :  Upper  buds  of  the  St.  Louis  limestone ;  St. 
Louis,  Missouri. 


Genus  MAEEAOANTHUS,  St.  J.  and  W. 

Dorsal  spine  nearly  straight  or  with  a  forward  curvature,  obtusely 
terminated,  rounded  in  front,  truncated  behind  or  rounded  into  the  pos- 
terior face,  which  is  longitudinally  ridged  in  apparent  continuity  with 
the  lateral  costse.  Lateral  face  and  anterior  margin  longitudinally 
ridged,  the  costae  being  tuberculated,  those  in  front  more  or  less  strongly 
developed,  with  their  apices  directed  upwards,  and  especially  in  the 
,  upper  part  where  they  gradually  increase  in  size,  fornnng  strong,  more 
or  lc»ss  deflected  liooks,  transversely  cariiiated ;  intercostal  spnces 
minutely  ridged  and  striatopuuctate.    Base  moderately  inserted,  lorui- 

-jBO 
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iiig  a  comparatively  thin  plate,  more  or  less  laterally  expanded  poste- 
riorly from  the  angular  ridge  in  front,  with  more  or  less  prominent 
marginal  angles  behind.  Pulp-cavity  moderately  largo,  similar  in  sec- 
tion to  the  body,  and  occupying  the  posterior  two-thirds  of  the  diameter 
of  the  spine.    The  spines  thus  far  determined  are  of  small  size. 

The  present  genus  is  founded  upon  Homacanthus  rectus^  N.  and  W., 
which  constitutes  the  sole  representative  species  at  this  time  known. 
It  is  perhaps  more  intimately  allied  to  Amacanthua  than  it  is  with  Xys- 
tracanthus.  In  costation  it  is  strikingly  like  the  former  genus,  while 
the  transversely  carinat^d  tubercles  bear  some  resemblance  to  the  latter, 
though  their  convexity  is  reversed,  besides  they  are  less  individualized, 
their  connection  with  the  costse  being  more  intimate  than  is  the  case 
with  the  tubercles  in  either  Xystraeanthus  or  Batacanthus.  The  uniform 
distribution  of  costse  in  the  anterior  region  as  well  as  in  the  posterior 
portion,  and  the  peculiarly  exx:>anded  base,  constitute  its  most  marked 
contrast  with  the  former  genus.  Were  the  posterior  face  uniformly 
ridged  with  the  lateral  surfaces,  which  it  certainly  appears  to  be,  its 
affinities  should  be  transferred  to  Batacanthus^  probably  holding  an 
intermediate  relationship  with  that  genus  and  Amacanthus, 

In  the  anteroposterior  compression,  especially  as  observed  in  the 
flattened  base  of  insertion,  it  is  interesting  to  note  the  analogy  to  the 
sting  with  which  the  caudal  appendage  of  some  of  the  Rays  (Trigon^ 
etc.)  is  armed. 

Mabbaganthus  rectus. 

PI.  XXn.  Fig.  7-9. 
Homaeanihua  f  rectus,  Newbbbbt  and  Worthbn,  1866.    Geol.  Sar.  111.,  Vol.  11,  p.  115,  PL  X3I,  fig.  6. 

Dorsal  spines  of  small  size,  deeply  imbedded,  inclined  backwards  at 
an  angle  of  about  60^  with  the  dorsal  line,  very  gently  curved  forward, 
gradually  and  uniformly  tapering  towards  the  extremity,  transverse 
section  subtriangular.  Lateral  faces  gently  arched,  rapidly  converging 
to  the  rounded  anterior  margin,  beveled  along  the  posterior  margins, 
with  five  to  eight  moderately  prominent  angular  costsB,  closely  arranged 
and  rarely  bifurcated  in  the  posterior  portion  and  the  three  or  four 
ridges  occupying  the  anterior  border,  but  interrupted  in  the  anterior  half 
by  a  row  of  large  tubercles,  which  often  extends  half  wa^'  or  even  more 
towards  the  base  in  mature  individuals,  flanking  the  margin  on  either 
side,  and  extravagantly  developed  near  the  apex,  which  they  terminate 
in  two  strong  beak-like  hooks;  these  singular  tubercles  are  more  or  less 
laterally  compressed,  the  thin  concave  inferior  slope  rising  into  the 
more  or  less  acutely  rounded  apex,  the  superior  slope  abruptly  descend- 
ing in  a  broad  convexity,  merging  laterally  in  the  keeled  crest,  enameled 


VERTEBRATES.  407 

and  apparently  smooth.  The  costse  bear  similar  but  comparatively 
minute  tubercles,  occurring  quite  regularly  at  intervals  equal  to  four  or 
five  times  their  diameter,  diminishing  in  size  posteriorly,  where  they  are 
also  less  transverse.  Intercostal  spaces  form  narrow,  punctate  sulci  in 
the  posterior  region,  with  one  or  two  slightly  wider  ones  in  the  middle, 
which  are  traversed  by  a  thread-like  line.  Posterior  face  flattened, 
rounding  into  the  posterolateral  angles,  and  apparently  longitudinally 
ridged  with  about  five  delicate,  faintly  tuberculated  costsB,  very  like 
and  in  continuation  of  the  lateral  costsB.  Base  comparatively  thin, 
sharply  carinate  in  front,  laterally  expanded,  the  posterior  margins 
somewhat  rapidly  diverging  from  above,  forming  an  obtuse  angle,  from 
which  the  inferior  borders  are  broadly  rounded  to  the  extremity,  pre- 
senting from  the  front  concave  surfaces  gently  descending  and  laterally 
expanding  from  the  anterior  angle,  in  outline  spatulate.  Pulp-cavity 
relatively  large,  transverse  section  more  obtuse  in  front  and  equal  to 
about  half  the  diameter  of  the  body,  posterior  walls  about  half  the 
thickness  of  those  in  front,  and  opening  at  or  just  below  the  dorsal  line 
in  the  posterior  side,  forming  a  rounded,  broad  excavation  in  the  inner 
face  of  the  base.  A  mature  specimen  measures  little  more  than  two 
inches  in  length,  of  which  the  base  constitutes  about  one-fourth. 

The  form  described  is  abundantly  represented  in  our  collections  by 
more  or  less  perfect  specimens,  exhibiting  various  stages  of  growth,  the 
study  of  which  has  furnished  a  very  clear  idea  of  the  persistent  char- 
acters, as  well  as  those  attributable  to  age.  In  young  specimens  the 
tuberculation  is  generally  more  conspicuous,  and  the  outline  quite  erect. 
Considerable  variation  in  the  relative  extent  of  the  series  of  large  tuber- 
cles flanking  the  anterior  margin  on  either  side  is  noticed  in  individuals 
of  diflerent  sizes,  and  therefore  is  apparently  of  merely  individual 
importance.  But  in  the  majority  of  specimens  these  large  tubercles  do 
not  descend  below  the  middle  of  the  spine,  while  in  a  few  individuals 
they  extend  even  to  the  base.  It  is  rare  to  find  a  specimen  which 
exhibits  the  posterior  face,  and  our  knowledge  of  the  character  of  its 
surface  has  been  derived  from  carefully  developing  perfect  specimens 
by  cutting  away  the  matrix.  By  this  means  the  costate  condition  of 
the  entire  external  surface  of  the  spines  has  been  conclusively  demon- 
strated, and  which  offers  a  marked  distinguishing  peculiarity  as  com- 
pared with  the  serrated  keel  of  Amcuxinthus  gibbosusj  with  which  the 
present  species  was  originally  generically  associated. 

PosiHan  and  locality  :  Upper  beds  of  the  St  Louis  limestone ;  Alton, 
Illinois,  and  St.  Louis,  Missouri. 
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Genus  BATAOANTHUS,  St.  J.  and  W. 

Spines  long,  more  or  less  gradually  tapering  and  curved  forward, 
terminating  in  an  obtuse  or  turgid  apex,  in  transverse  section  subcircu- 
lar  or  oval,  without  distinctly  defined  anterior  angle  and  posterior  facse, 
the  lateral  surfaces  rounding  regularly  into  either  margin,  and  occupied 
by  more  or  less  distinctly  stellate  tubercles  arranged  in  longitudinal 
rows,  with  faint  intercostal  sulci,  and  less  regular  diagonal  series ;  the 
tubercles  are  often  much  produced  along  the  concave  anterior  side, 
especially  on  approaching  the  summit,  where  they  form  in  some 
instances  strong,  hollow  hooks,  bristling  the  swollen  extremity,  and 
sometimes  forming  a  few  rows  of  obtusely  conical  tubercles  in  the  pos- 
terior side  for  a  greater  or  less  distance  below  the  apex.  Base  mode- 
rately inserted,  tapered  inferiorly.  Pulp-cavity  subcentral  or  nearest 
the  posterior  border,  similar  in  section  to  that  of  the  body  of  the  spine, 
and  apparently  concealed  throughout  the  extent  of  the  external  body. 

Perhaps  the  most  marked  peculiarity  of  the  spines  above  designated 
consists  in  their  symmetrically  rounded  transverse  section  and  absence 
of  a  defined  posterior  face.  In  curvature  they  resemble  Xystracanthus 
and  Marracanthus,  with  which  latter  their  affinities  would  appear  to  be 
most  intimate,  as  indicated  by  the  denticulate  character  of  the  tuber- 
cles towards  the  extremity. 

As  here  understood  the  genus  embraces  Drepanacanthus  f  stellatus,  of 
Newberry  and  Worthen,  who  have  remarked  its  anomalous  character, 
(111.  Rep.  II,  p.  125),  and  possibly  the  large  spine  descnbed  by  Prof. 
Agassiz  from  the  Carboniferous  limestone  of  Bristol,  England,  under 
the  name  Oracanthus  pustulosuSj  (Pois.  Foss.,  Ill,  p.  15,  Tab.  2,  fig.  3,  4,) 
which  presents  apparently  the  same  arrangement  of  the  tuberculose 
ornamentation  and  similarly  rounded  anterior  and  posterior  borders, 
while  the  thickened  wall  inclosing  the  pulp-cavity  along  the  concave 
side  would  seem  to  indicate  the  reversed  or  anterior  curvature  of  the 
spine,  the  base  not  being  preserved  in  the  original  noticed  by  Professor 
Agassiz. 

A  small  ichthyodorulite  from  the  Carboniferous  limestone  of  Russia, 
described  by  Col.  Romanowsky  under  the  name  Myriacanthtis  semi- 
granulatusj*  may  also  prove  to  be  referable  to  the  genus  here  recognized. 
The  latter  form  is  distinguished  by  its  straight,  very  gradually  tapering 
outline,  nearly  circular  transverse  section,  with  a  large  central  cavity, 
and  bearing  externally  along  one  side  two  rows  of  obtuse,  closely 
arranged  tubercles ;  the  base  is  not  shown  in  the  specimen,  which  is 

*  Dose,  qnelquea  rcetes  do  Poissons  Fossiles.  tronvis  dans  le  calcaire  carbonifdre  de  QoaTemoment 
de  Toula.    Par  Hennadias  Bomanowsky.    Moscow,  Imp.  I'Un.  Impdiiale,  1864. 
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about  .1  inch  in  diameter,  and  probably  above  one  inch  and  a  half  in 
lenp^th. 

The  species  thus  far  determined  belong  to  the  Lower  Carboniferous 
formations,  and  that  described  under  the  specific  term  B,  bacuUfonnis 
is  regarded  as  the  typical  representative  of  the  genus. 


Batacanthus  baculifoemis,  St.  J.  and  W. 

PI,  XXI,  Fig.  4,  5,  6,  7,  8. 

Spines  of  medium  size,  gently,  curved  and  very  gradually  tapering 
from  the  base  toward  the  turgid,  bluntly  terminated  summit,  trans- 
verse section  oval,  slightly  compressed  posteriorly,  and  uniformly 
rounded  along  both  margins.  External  surface  occupied  by  ten  to  thir- 
teen,  more  or  less,  faint  longitudinal  costse  in  either  side,  separated  by 
a  narrow  sulcus,  and  bearing  numerous  radiately  sculptured  tubercles, 
arranged  in  more  or  less  regular  oblique  series  gently  descending  from 
the  anterior  to  the  posterior  border,  though  subject  to  considerable 
variation  in  the  latter  respect,  especially  in  the  posterior  region,  where 
the  transverse  arrangement  is  very  irregular.  The  tubercles  in  the 
anterior  portion  of  the  spine,  where  their  apices  have  been  more  or  less 
abraded,  are  obliquely  transverse  or  crescentiform,  the  concave  side 
toward  the  apex,  and  vertically  spaced  by  three  times  their  own  diame- 
ter; posteriorly  they  become  slightly  elongated  vertically,  and  more 
acuminate,  smaller  and  more  crowded,  their  eccentric  apices,  as  in  the 
anterior  rows,  glenerally  directed  above.  Towards  the  summit  the  tuber- 
cles  suddenly  develop  into  strong,  conical  processes,  which  are  appa- 
rently smooth,  and  which  form  a  singular  bristling  armature  of  the 
turgid  extremity,  occupying  the  greater  part  of  the  lateral  surfaces  and 
the  anterior  margin.  Base,  as  shown  in  a  fragment  of  a  small  spine, 
inserted  at  an  angle  of  about  40^  with  the  dorsal  line,  strong  and  taper- 
ing to  an  obtuse  point,  excavated  posteriorly.  Pulp-cavity  nearly  half 
the  diameter  of  the  spine,  lateral  walls  nearly  the  same  thickness  as 
the  posterior,  and  about  half  the  strength  of  the  wall  along  the  concave 
anterior  border,  extending  quite  to  the  summit,  and  probably  opening 
posteriorly  below  the  line  of  insertion.  A  specimen  half  an  inch  in 
greatest  diameter  near  the  base  probably  attained  seven  or  eight  inches 
in  length,  about  the  dimensions  of  the  largest  examples  at  present 
known. 

The  fragments  of  spines  of  the  present  species  are  readily  recogniza- 
ble by  the  transverse  and  generally  obliquely  arranged  tubercles  of  the 
anterior  region,  their  posterior  half  being  generally  distorted  by  the 
yielding  of  the  thin  walls  inclosing  the  pulp  cavity  to  external  pressure. 
A  beautiful  example  which  we  owe  to  Mr.  Waghsmuth,  showing  nearly 
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ail  eutire  spuie,  wanting  only  an  inch  or  two  of  the  inferior  extremity, 
exhibits  the  connection  of  the  singular  swollen  apex,  with  its  claw- 
shaped  tuberculose  processes,  to  the  body  of  the  spine,  a  relationship 
which  would  hardly  be  suspected  were  the  two  parts  found  detached, 
as  they  generally  are.  The  large  spinose  hooks  of  the  extremity  in  this 
specimen  seem  to  be  traversed  by  a  cavity  connecting  with  the  internal 
or  pulp  cavity,  and  tilled  with  a  soft  chalky  substance.  Other  speci- 
mens, however,  exhibit,  on  removing  the  smooth  external  shell,  an  inner 
dense  core,  but  with  an  exceedingly  delicate  perforation,  which  is  appa- 
rently in  direct  communication  with  the  coarse  medullary  canals  which 
traverse  the  body  walls. 

Fosition  and  locality :  ]^ot  common,  fishbed  horizon  in  the  upper 
part  of  the  Keokuk  limestone,  Lagrange  and  St.  Francisville,  Missouri ; 
Keokuk,  Iowa;  and  i^ossibly  in  the  fish-bed  of  the  lower  or  division 
beds  at  Kauvoo,  Illinois. 

Bataoanthus  stellatus. 

Pi.  XXI,  Fig.  1,8,3. 
IhreparuuMnthus  f  tteUatus,  Nbwbeiiry  and  Wobtubm,  1866,  Geol.  Sar.m.,  Vol.  n,  p.  135,  PI.  XH,  fig.  7. 

Spines  of  medium  size,  gradually  tapering  to  an  obtuse  point,  mode- 
rately curved,  transverse  section  subovate,  lateral  surfaces  compressed 
and  regularly  rounded  into  either  border.  Lateral  face  marked  by 
twelve  to  sixteen,  more  or  less,  obscure,  closely  approximated,  longitu- 
dinal costse,  ornamented  in  the  middle  region  by  delicate,  subconical, 
strongly  sculptured  tubercles,  separated  vertically  by  twice  or  three 
times  their  diameter,  and  arranged  in  irregular  diagonal  order,  the 
series  generally  extending  obliquely  upwards  from  the  anterior  border. 
Towards  the  upper  part  in  the  convex  posterior  side  the  tubercles 
become  suddenly  enlarged  to  several  times  their  dimension  in  the  late- 
ral faces,  widely  spaced  vertically,  laterally  compressed  or  vertically 
elongated,  strongly  ridged,  wijth  their  obtuse,  eccentric  apices  below  the 
middle,  and  forming  about  five  rows  embracing  the  rounded  margin  ; 
in  the  lower  portion  of  the  spine  the  tubercles  of  the  posterior  border 
present  scarcely  appreciable  difference  in  size  and  form  from  those  in 
the  lateral  faces.  Along  the  anterior  border,  and  perhaps  extending 
nearly  to  the  base  and  probably  reaching  to  the  apex,  several  more  or 
less  regular  rows,  at  least  four  in  some  examples,  of  strong,  more  or  less 
laterally  compressed,  trenchant,  recurved  denticles  occur,  those  on 
either  side  of  the  median  line  being  largest,  and  apparently  irregularly 
interspersed  with  small  tubercles  similar  to  those  in  the  lateral  surfaces; 
the  large  denticles  are  sometimes  scattered  at  irregular  intervals  in  the 
body  of  the  spine,  especially  in  the  upper  portion,  and  in  most  instances 
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they  are  strongly  ridged  vertically,  though  the  two  largest  anterior 
rows  are  generally  quite  smooth,  probabl}^  in  consequence  of  wear.  Base 
unknown.  Pulp-cavity  of  moderate  size,  in  section  similar  to  that  of 
the  body,  rapidly  diminishing  in  diameter  above,  the  posterior  wall 
exceeding  the  thickness  of  the  lateral  walls  and  about  half  that  of  the 
anterior  wall.  The  largest  examples  attain  seven  inches  or  more  in 
length. 

The  species  originally  described  by  Messrs.  ITewbebry  and  Worthen 
was  based  upon  an  imperfect,  worn  specimen,  obtained  from  the  geode 
beds  immediately  overlaying  the  Keokuk  limestone.  Subsequently 
additional  and  in  some  respects  more  perfect  material  has  been  obtained, 
the  study  of  which  has  afibrded  a  clearer  knowledge  of  the  generic  as 
well  as  specific  peculiarities  by  wliich  these  spines  are  distinguished. 

Our  specimens  do  not  show^the  actual  extent  of  the  denticles  in  the 
anterior  border,  indeed  they  would  seem  not  to  reach  beyond  the.middle 
descending  towards  the  base,  though  this  appearance  may  be  deceptive. 
In  a  much  worn  fragment  of  a  large  spine,  which  we  have  doubtfully 
referred  to  this  form  (fig.  3,  PI.  XXII,)  the  lateral  tubercles  become 
somewhat  transverse  in  the  lower  anterior  portion  of  the  spine,  recall- 
ing the  shape  of  the  tubercles  in  the  preceding  form  ;  buc  the  specimen 
is  generally  so  abraded,  except  along  the  anterior  margin  where  the 
strong  denticles  are  still  preserved,  as  to  render  the  determination  of 
its  identity  with  the  present  form  unsatisfactory. 

The  form  here  described  strikingly  resembles  B.  haculiformis^  with 
which  it  is  associated,  but  may  be  recognized  by  its  perhaps  more  taper- 
ing and  curved  outline,  less  tumid  apical  extremity,  more  compressed 
lateral  surfaces,  and  the  opposite  direction  of  the  oblique  disposition  of 
the  tubercles ;  also  the  occurrence  of  strong  tuberculose  denticles  along 
the  anterior  border,  as  also  in  the  upper  portion  of  the  posterior  side, 
offer  marked  contrast  to  the  form  cited  above. 

Position  and  locality :  Not  common,  in  the  fish-bed  horizon  of  the 
Upper  Keokuk  limestone,  at  Hamilton,  and  in  the  immediately  superim- 
posed geode  bed  at  Warsaw,  Illinois. 

Genus  GAMPSAOANTHUS,  St.  J.  and  W. 

Spines  long,  laterally  compressed,  tapering,  curved  backward  (?). 
Lateral  faces  obscurely  costate  longitudinally,  ornamented  with  more  or 
less  regularly  disposed,  radiatingly  sculptured  or  nearly  smooth  tuber- 
cles, whose  apices  are  directed  upward,  often  interspersed  with  larger 
tubercles  of  the  same  style,  especially  in  the  convex  border;  posterior 
or  concave  margin  occupied  by  large,  laterally  compressed,  subtrenchant 
denticles,  slightly  curved  downward,  widely  spaced,  of  nearly  uniform 
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size,  or  dimioishing  inferiorly,  sometimes  with  minute  downward -hooked 
tubercles  in  the  interspaces ;  apex  armed  with  one  or  more  strong  denti- 
cles similar  to  those  occurring  in  the  concave  border.  Base  transversely 
expanded  and  more  or  less  laterally  dilated,  apparently  not  inserted  or 
but  slightly  buried  in  the  integuments.  Pulp-cavity  large,  nearly 
central,  walls  thin  below,  more  dense  near  the  apex,  and  apparently 
thickest  in  the  convex  margin.    Spines  of  small  size. 

Tlie  above  general  description  applies  to  two  or  three  forms  occurring 
in  the  St.  Louis  and  Keokuk  limestone,  and  which  have  close  affinities 
with  the  spines  indicated  under  the  designation  Lecracanthm,{  Their 
main  distinctive  features  are  the  uniform  denticulation  of  the  concave 
margin  and  the  apparent  greater  regularity  in  the  longitudinal  arrange- 
ment of  the  tubercles  in  the  lateral  faces.  The  character  of  the  base  is 
not  well  shown  in  the  specimens  before  us,  but  it  apparently  intimately 
resembles  that  of  the  spines  just  referred  to,  and  was  probably  lightly 
imbedded.  In  the  latter  particular,  and  the  posterior  curvature,  these 
spines  differ  widely  from  BatacanthitSj  with  which  they  have  certain 
resemblance  of  general  outline.  The  form  of  the  larger  tubercles,  such 
as  occur  in  the  convex  border  of  some  of  the  species,  bears  a  striking 
resemblance  to  the  large  anterior  tubercles  in  Dipriacanthus,  McCoy, 
and  the  resemblance  is  further  carried  out  in  the  peculiarly  expanded 
base.  But  Prof.  MoCoY  does  not  mention  whether  the  form  described 
by  him  was  a  hollow  spine,  though  he  compares  it  with  OracanthtiSj  but 
particular  stress  is  laid  on  its  resemblance  to  the  comparatively  solid, 
articulated  spines  of  some  of  the  Siluroids  ;  while  those  under  consider- 
ation undoubtedly  belong  to  Selachians^  the  character  of  the  basal 
attachment  strongly  suggesting  relationship  with  the  Bays  or  Myliodonta, 


Gampsacanthus  typus,  St.  J.  and  W. 

PI.  XXn.  Fig.  12. 

Spines  of  small  size,  considerably  curved,  and  gradually  tapering, 
the  basal  portion  very  thin  and  more  or  less  expanded  before  and 
behind,  the  apex  apparently  bluntly  terminated  and  possibly  armed 
with  three  or  four  flattened  processes,  that  behind  (?)  largest  and  in  all 
respects  like  the  posterior  denticles,  that  in  front  smallest,  with  an 
intermediate  one,  possibly  two  rising  from  either  lateral  face  immedi- 
atel}'^  beneath  the  crest.  The  body  of  the  spines  is  almost  invariably 
crushed  flat,  but  a  fragment  of  apparently  the  same  form  shows  an  oval 
transverse  section,  a  very  large  and  nearly  central  pulp-cavity  extend- 
ing to  the  tip  and  thin  lateral  walls,  thickened  in  the  margins,  that  of 
the  convex  margin  apparently  strongest;  this  would  seem  to  indicate 
the  posterior  curvature  of  the  spine.    The  lateral  faces  are  marked  with 
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delicate  scatiform  tabercles,  arranged  in  quite  regalarlongitadinal  rows, 
closely  approximated  laterally,  and  vertically  spaced  by  once  to  twice 
their  diameter,  thongh  irregular  and  often  crowded  towards  the  base, 
and  interspersed  with  large,  similarly  shaped  tubercles,  which  form 
perhaps  three,  more  or  less,  rows  in  either  face,  widely  and  irregularly 
spaced  vertically,  except  in  the  convex  margin,  where  they  are  more 
numerous  and  more  uniform  in  size  and  disposition;  the  tubercles,  large 
and  small,  are  oval  in  outline,  with  delicate  arched  transverse  crest,  the 
acutely  rounded  apex  directed  above  and  generally  projecting  beyond 
the  base  of  the  abrupt  concave  superior  face,  the  inferior  side  gently 
sloping  and  faintly  sculptured  with  radiating  ridges;  the  smaller  tuber- 
cles are  generally  more  nearly  circular  or  transversely  oval,  their  sum- 
mits adpressed,  while  the  larger  ones  are  longer  and  often  produced 
into  a  sharp-pointed  apex.  The  intercostal  spaces  are  more  or  less 
clearly  defined  by  a  sharp  impressed  line,  and  the  interspaces,  or  cost», 
between  the  tubercles  are  delicately  striatopunctate.  The  concave 
margin  is  set  with  a  row  of  strong,  laterally  compressed,  subtrenchant 
tubercles  or  denticles  small  or  faintly  striated  vertically  at  their  expan- 
ded bases,  slightly  curved  or  hooked  downward,  widely  spaced,  the 
distance  regularly  decreasing  towards  the  apex,  a  medium  size  specimen 
bearing  perhaps  six  to  eight  denticles.  A  specimen  one  and  a  half 
inches  in  length  has  a  transverse  diameter  near  the  middle  of  about  .12 
inch,  probably  as  great  again  as  the  lateral  djameter. 

The  few  specimens  of  the  above  described  form  which  we  have  exam- 
ined, though  more  or  less  imperfect  in  one  or  other  respect,  are  singu- 
larly persistent  in  their  distinctive  characteristics.  Only  one  example 
preserves  the  extreme  apex,  which  presents  the  appearance  described 
above,  while  its  body  ornamentation  is  precisely  like  that  observed  in 
other  individuals.  One  large  fine  specimen  obtained  by  Professor 
WoBTHEN,  at  St.  Louis,  shows  the  very  thin,  transversely  expanded 
base,  so  very  like  that  of  Lecracanthus  unguiculus. 

Position  and  locality :  Upper  beds  of  the  St.  Louis  limestone;  Alton, 
Illinois ;  St.  Louis,  Missouri. 


Gampsaoanthus  squamosus,  St.  J.  and  W. 

PL  XXII,  Fig.  13. 

Spines  proportionately  short,  rapidly  tapering,  very  slightly  curved 
backward,  apex  obtusely  pointed  or  terminated  in  a  strong,  slightly 
curved  spur,  basal  borders  expanded,  transverse  section  elliptical, 
tnough  usually  flattened  by  pressure.  Lateral  surfaces  thickly  studded 
with  relatively  large  tubercles,  arranged  in  more  or  less  regular  longitu- 
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dinal  rows  aud  diagonal  series  ia  both  directions,  vertically  spaced  by 
about  their  own  diameter,  closely  approximated  laterally,  largest  and 
most  crowded  in  front  aud  occupying  the  convex  margin,  apparently 
scattered  posteriorly,  abruptly  truncated  above  with  an  arched  trans- 
verse crest,  sloping  below  and  more  or  less  distinctly  radiatingly  stria- 
ted, though  generally  quite  smooth.  The  costse  do  not  appear  to  be 
distinctly  defined ;  the  vertical  interspaces  beneath  the  tubercles  are 
finely  striated,  or  striato-punctate.  The  posterior  or  concave  edge  set 
with  rather  strong,  laterally  compressed,  slightly  downward  curved 
denticles,  spaced  by  little  more  than  their  diameter,  and  rapidly  dimin- 
ishing in  size  inferiorly.  A  specimen,  probably  imperfect,  half  an'  inch 
in  length,  measures  about  .20  inch  across  the  expanded  base. 

The  form  described  is  known  from  only  two  specimens,  one  of  which 
is  quite  perfect  so  far  as  relates  to  its  external  features,  though  the 
basal  portion  is  doubtless  broken  away.  It  is  most  intimately  allied  to 
O.  latus  of  the  Keokuk  limestone,  both  in  shape  and  general  ornamen- 
tation ;  the  only  marked  distinguishing  feature  being  the  less  strongly 
sculptured  tubercles  aud  their  more  crowded  arrangement. 

In  case  the  specimens  noticed  represent  nearly  the  entire  length 
attained  by  the  spines,  of  both  these  forms,  one  can  scarcely  fail  to 
recognize  affinities  which  almost  equally  ally  them  with  Pnigeacanthus — 
their  chief  distinction,  assuming  their  basis  of  support  to  be  the  same, 
consisting  in  the  occurrence  of  a  row  of  strong  denticles  in  the  concave 
margin. 

Fosition  and  locality :  Upper  beds  of  the  St.  Louis  limestone;  St 
Louis,  Missouri. 


Gamps  ACANTHUS !  latus,  St.  J.  and  W. 

PL  XXII,  Fig.  14. 

A  fragment  of  a  spine,  discovered  by  Dr.  G.  A.  Williams,  showing 
about  half  an  inch  of  the  upper  extremity  of  a  medium-sized  specimen,' 
seems  to  be  allied  generically  with  the  form  noticed  under  the  name 
Oampsacanthus  typus.  The  specimen  is  characterized  by  its  somewhat 
rapidly  converging  anterior  and  posterior  margins,  terminated  in  an 
obtuse  poiut,  laterally  compressed,  broadly  rounded  in  the  gently  arched 
convex  margin,  lateral  faces  apparently  slightly  couvergiug  to  the  more 
sharply  rounded  concave  margin,  which  is  occupied  by  a  row  of  very 
strong,  slightly  compressed  and  recurved  denticles,  which  are  smooth  or 
perhaps  faintly  ridged  vertically,  widely  spaced  aud  apparently  dimin- 
ishing in  size  below,  where  they  may  assume  much  the  appearance  of 
the  tubercles.  The  flattened  or  very  gently  arched  lateral  faces  and 
convex  border  present  numerous  scute-like,  coarsely  stellate  tubercles, 
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whose  apices  are  directed  towards  the  summit,  and  more  or  less  regu- 
larly arranged  in  closely  approximated  longitudinal  rows  and  oblique 
series  in  both  directions,  vertically  spaced  by  once  to  twice  their  diame 
ter,  and  of  nearly  uniform  size,  or  diminishing  in  size  above.  Tbe  inter- 
spaces are  occupied  by  rather  coarse,  interrupted  striae,  with  more 
distinct  but  irregular  intercostal  sulci.    Pulp-cavity  very  large. 

The  solitary  fragment  under  consideration  exhibits  so  small  a  section 
of  the  spine  as  to  render  a  perfectly  satisfactory  comparison  with  other 
forms  impossible.  The  character  of  its  tuberculation  bears  a  marked 
resemblance  to  Pnigeacanthtis  deltoidesj  as  also  the  rapidly  tapering  out- 
line^ but  the  presence  of  strong  denticles  in  the  concave  margin,  also 
the  more  definite  longitudinal  disposition  of  the  tubercles  in  the  lateral 
surfaces,  distinguish  it  from  that  form,  and  at  the  same  time  present 
close  affinities  with  OampsaoanthtMj  to  which  it  is  hero  referred. 

Position  and  locaUty :  In  the  upper  ftsh-bed  horizon  of  the  Keokuk 
limestone;  Boouville,  Missouri. 

Genus  LEORAOANTHUS,  St.  J.  and  W. 

Spines  elongated,  laterally  compressed,  rounded  in  front  and  behind, 
tapering  posteriorly  (f),  curved,  base  expanded  before  and  behind,  very 
thin,  apparently  renting  upon  or  but  slightly  imbedded  in  the  integu- 
ments, apex  more  or  less  transversely  expanded  and  armed  with  strong 
denticles.  Lateral  surfaces  rounded  into  either  margin,  and  occupied 
by  irregularly  disposed  stellate  tubercles,  those  in  the  upper  portion 
have  their  apices  above  the  middle,  while  in  the  lower  portion  of  the 
body  they  are  more  symmetrical,  or  snbconicaL  Pulp-cavity  very  large, 
central,  the  inclosing  walls  correspondingly  thin,  apparently  thickest  in 
the  convex  margin.    Spines  of  small  size. 

The  spines  here  indicated  are  closely  allied  to  PnigeacanfhuSj  appa- 
rently possessing  the  same  basal  expansion  and  very  similar  tubercula- 
tion of  the  lateral  surfaces  and  borders.  The  tubercles  appear  to  be 
uniformly  distributed  in  the  sides  and  anteiior  and  posterior  borders, 
though  they  are  sometimes  enlarged  in  one  or  other  margin,  large  and 
small  intermingled  without  distinct  arrangement.  But  the  most  marked 
distinguishing  feature  is  the  singularly  distended,  spinose  tip,  which 
presents  a  striking  contrast  to  the  simple  tuberculated  apex  of  the  above 
mentioned  spines.  In  general  outline,  and  perhaps  tuberculation, these 
spines  seem  to  be  intimately  related  to  Dipriacanihus,  McCoy ;  but  their 
relationship  is  no  more  intimate  than  is  that  of  OampsacanthtiSj  while 
the  description  of  JDipriacanthus  (Brit.  Palae.  Foss.,  p.  G27,  PI.  3  k,  fig. 
18,)  does  not  permit  the  satisfactory  determination  of  its  affinities  with 
either  of  the  genera  here  indicated. 
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Leobaganthvs  uwguiculus,  St.  J.  and  W. 

PI.  XXn,  Fig.  10, 11. 

Our  collections  contain  namerous  fragmentary  remains  of  a  peculiar 
form,  the  exact  affinities  of  which  it  is  difficult  positively  to  determine, 
but  which  seems  to  be  closely  allied  to  Pnigeacanthus  (OracanthuspnigetiSj 
N.  and  W.)    The  specimens  in  no  instance,  save  one,  show  the  entire 
length  of  the  shaft ;  they  are  about  equally  abundant,  portions  of  the 
inferior  body  and  short  sections  of  the  curiously  spinose  tip.    But  one 
specimen,  found  at  St.  Louis,  shows  the  connection  of  the  almost  uni- 
versally dissevered  parts,  though  it  is  not  improbable  some  of  the  short 
specimens  may  prove  to  be  immature  spines.    It  is  quite  conjectural 
whether  the  direction  of  curvature  was  forward  or  backward.    If,  as  is 
inferred,  Pnigeacanthus  was  curved  in  the  latter  direction,  assuming 
from  the  character  of  the  thin,  transversely  expanded  inferior  portion, 
which  presents  no  appreciable  dififerences  distinguishing  it  from  the 
above  genus,  then  these  spines  are  probably  similarly  arched  posteriorly. 
The  body  walls  are  exceedingly  thin  and  of  nearly  uniform  thickness, 
perhaps  slightly  strengthened  in  the  margins ;  in  consequence  of  their 
frail  build  they  are  almost  always  crushed,  the  inner  surfaces  of  the 
walls  more  or  less  closely  approximating.     But  in  the  collection  of  Mr. 
Van  Hobnb,  a  fragment  of  a  rather  large  individual  exhibits  the  sub- 
lenticular transverse   section  quite  satisfactorily,  showing  the  large 
internal  cavity  and  compressed  or  gently  arched  lateral  surfaces,  whicb 
are  rounded  into  the  broad  concave  (posterior  f)  margin,  and  from  which 
they  gradually  converge  to  the  narrower  and  more  sharply  rounded 
convex  side.    The  curvature,  viewed  from  the  side,  is  considerable,  the 
basal  portion  rather  suddenly  expanding  both  in  front  and  behind,  but 
none  of  the  specimens  retain  any  indication  of  an  inserted  extremity 
on  the  contrary,  the  inferior  borders  become  exceedingly  thin,  and,  as 
mentioned  by  Messrs.  Newbebbt  and  Wobthen  in  connection  with 
Fnigeacanthus  (0.  pnigeus)^  the  structure  is  that  of  semi-osseous  carti- 
lage, the  osseous  particles  of  which,  in  the  process  of  growth,  becomes 
firmly  impacted  in  the  body  of  the  spine.    The  middle  portion  of  the 
shaft  to  near  the  extremity  is  of  nearly  uniform  dimensions,  or  very 
gradually  tapering  to  the  suddenly  and   irregularly  expanded  apical 
extremity,  which  appears  to  be  thrown  slightly  forward  and  terminated 
with  several  strong,  talon-like,  smooth  processes  or  denticles,  which 
spring  from  the  anterior  (!)  margin  and  lateral  surfaces,  more  or  less 
compressed  laterally,  rounded  and  thickest  along  the  convex  side,  and 
curved  forward.    In  many  examples  occurs  a  sudden  tuberculose  expan- 
sion in  the  posterior  (!)  margin  of  the  spine  just  beneath  the  tip,  and 
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which  is  probably  a  persistent  feature  of  the  form.  The  sarfaces  of  the 
spine  are  stoilded  with  relatively  large,  coarsely  stellate  tubercles,  inter- 
spersed with  smaller  ones,  and  more  or  less  irregularly  disposed,  and 
which  are  coarsely  sculptured  in  radiating  ridges,  though  generally 
worn  smooth,  abruptly  terminated  above,  the  apices  directed  toward  the 
summit  of  the  spine,  which  latter  features  are,  perhaps,  most  apparent 
in  the  upx>er  portion,  where  the  larger  tubercles  themselves  present  the 
appearance  of  eccentrically  apiculate  scutes.  The  interspaces  are  irreg- 
ularly and  finely  striated  or  striato-punctate.  A  specimen  below  the 
medium  size  has  a  length  of  at  least  1  inch,  transverse  diameter  near 
the  middle  .07,  greatest  expansion  near  the  tip  about  .10,  transverse 
basal  expansion  about  .20  inch ;  lateral  diameter  reduced  to  the  mini- 
mum by  the  compression  of  the  opposite  sides. 

The  general  aspect  of  the  spines  described  above  bear  a  striking 
resemblance  to  Pnigedcanthm  /  but  their  greater  length  and  peculiar 
armature  of  the  apex  widely  distinguish  them.  Whether  the  absence 
of  the  apical  processes  in  the  above  form  should  be  regarded  as  evidence 
of  its  generic  distinctness  from  the  spines  under  consideration,  we  may 
not  presume  to  have  conclusively  demonstrated  ;  but  that  the  facts  bear 
such  interpretation  seems,  to  us,  unquestionable. 

PoHiion  and  locality :  Upper  beds  of  the  St.  Louis  limestone;  St  Louis, 
Missouri,  Alton,  Illinois. 


Genus  ORAOANTHUS,  Agassiz. 

Oracanthus  f  OBLiQUUS,  St.  J.  and  W. 

PI.  XXIL  Tig.  16. 

A  iragment  of  a  spine,  too  imperfect  for  satisfactory  description,  bat 
presenting  anomalous  features  distinguishing  it  from  forms  previously 
noticed  in  our  Carboniferous  collections,  we  have  provisionally  referred 
to  Oracanthu^j  with  which  in  some  respects  it  seems  to  be  closely  allied. 
The  spine  appears  to  have  been  of  moderate  length  and  rapidly  tapered 
to  the  obtuse  apex,  but  the  posterior  borders  are  broken  away  and  the 
remaining  lateral  surfaces  bear  evidence  of  compression,  thus  suggest- 
ing the  presence  of  a  large  central  cavity.  The  anterior  margin,  which 
is  gently  curved  posteriorly, presents  an  obtuse  angle  bearing  prominent 
eccentric,  obliquely  transverse  decussations,  which  .gradually  diminish 
and  are  finally  replaced  by  simple  tubercles  on  approaching  the  apex 
similar  to  those  occurring  in  the  lateral  faces ;  the  transverse  tubercles 
are  widely  spaced,  narrow  along  the  crest,  abruptly  descending  above, 
sometimes  interrupted  giving  rise  to  a  series  of  small  tubercles,  and  in 
their  worn  crests  coarsely  punctate.    The  lateral  faces  are  studded  with 
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small  subcoDical  tubercles,  very  variable  and  irregularly  disposed  as  to 
size,  but  with  indistinct  traces  of  longitudinal  ridges,  which,  however,  are 
subject  to  frequent  interruption  by  the  interpolation  of  large  tubercles, 
which  is  especially  the  case  towards  the  summit,  and  with  obscure, 
irregular  oblique  disposition ;  the  lateral  tubercles  also  present  a  coarse 
punctation  in  their  worn  crowns,  with  indications  of  vertical  or  radia- 
ting ridges  in  their  sides. 

The  decussated^anterior  ridge,  or  transverse  tubercles,  resemble  the 
decussated  ridges  of  CtenacanthvLs  ;  but  this  appearance  cannot  be  asso- 
ciated with  any  of  the  Ctenacanthi  occurring  in  the  same  horizon,  while 
the  character  of  the  very  irregular  tuberculose  lateral  surfaces  exhibit 
still  more  remote  affinities  with  these  forms.  The  unique  example, 
however,  is  scarcely  sufficient  for  the  determination  of  its  generic  rela- 
tionship. 

Position  and  locality :  Fish-bed  horizon  upper  part  of  the  Keokuk 
limestone ;  Warsaw,  Illinois. 

OBAOiNTHUS  ooNsmiLis,  St  J.  and  W. 

PI.  XXII,  Fig.  15. 

The  form  here  indicated  is  represented  by  a  few  fragmentary  speci- 
mens, which  generally  show  only  the  surface  tuberculation,  with  the 
exception  of  a  single  individual  discovered  by  Mr.  Van  Hobne,  which 
exhibits  the  entire  transverse  outline  of  a  section  apparently  from  near 
the  middle  of  a  medium-sized  spine.  The  latter  specimen,  which  is 
much  distorted  by  the  compression  of  the  lateral  walls  of  the  large  pulp- 
cavity,  indicates  a  moderately  or  somewhat  rapidly  tapering  outline, 
long-elliptic  transverse  section,  laterally  very  gently  arched,  and  the 
anterior  border,  as  indicated  by  the  apparent  greater  thickness  of  the 
wall  in  that  portion  of  the  spine,  is  broadly  rounded  and  a^iparently 
very  slightly  curved  backward  or  nearly  straight ;  the  opposite  or  post- 
erior side  faintly  concave  vertically,  relatively  broader  and  more  angu- 
larly rounded,  or  flattened  along  the  median  region  and  somewhat 
abruptly  rounding  into  the  lateral  faces  along  the  posterolateral  angles. 
The  superficial  ornamentation  consists  of  relatively  large,  transverse 
or  oval,  vertically  sculptured  tubercles,  arranged  upon  obscure  longitu- 
dinal ridges  separated  by  faint  sulci  and  striato-punctate,  closely 
approximated  laterally,  vertically  spaced  by  about  twice  their  diameter, 
disposed  in  irregular  transverse  order,  or  generally  descending  in  a 
slight  oblique  course  from  the  anterior  to  the  posterior  border,  and  uni- 
formly dispersed  throughout  the  spine,  occurring  equally  in  the  post- 
erior and  anterior  margins.  The  tubercles  culminate  in  a  subacute  apex 
directed  towards  the  summit  of  the  spine,  the  inferior  slope  gently  con- 
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vex,  that  above  more  abrapt  and  concave  bat  presenting  considerable 
variation  in  form  and  size  in  various  parts  of  the  body,  two  or  more 
coalescing  at  the  point  of  bifurcation  of  the  costse,  forming  laterally 
elongated  prominences  traversed  by  an  interrupted  transvere  crest,  and 
one  or  more  eccentric  rows  in  either  margin  consisting  of  strong,  oblique, 
irregular  tubercles,  in  size  nearly  as  large  again  as  those  occupying  the 
lateral  faces.  Base  unknown.  Internal  cavity  large,  nearly  central, 
the  lateral  walls  less  than  half  the  strength  of  those  in  front  and  behind. 
Transverse  or  greatest  diameter  near  the  middle  of  the  spine  1  inch, 
lateral  diameter  across  the  postero-lateral  angles  .32,  lateral  diameter  in 
front  across  the  anterior  limit  of  the  cavity  .25;  antero-posterior  diam- 
eter of  the  internal  cavity  .70  inch. 

Notwithstanding  the  imperfect  condition  of  the  specimens  referred  to 
above,  a  careful  reference  to  the  description  and  comparison  with  the 
illustrations  given  by  Professor  Agassiz  of  Oracanthus  Milleri  (Pois, 
Foss.  3,  p.  13,  Tab.  3,  fig.  1-4,)  of  the  Oarboniferons  limestoneof  England, 
leaves  scarcely  a  doubt  as  to  the  generic  identity  of  these  fossils  with 
Oracanthus  as  the  genus  is  defined  by  the  typical  representative  0. 
Millerij  Ag.  Specifically  the  present  form  is  distinguished  from  that 
just  named  by  its  relatively  more  numerous  and  less  obliquely  disposed 
tubercles,  which  in  shape  are  very  like  in  both  forms,  though  they 
appear  to  be  more  isolated  laterally  and,  perhaps,  vertically  than  is  the 
case  in  0.  Milleri. 

Dr.  LiEDY  has  djescribed  a  spine  reported  from  the  "Missouri  Terri- 
tory,''  and  probably  belonging  to  the  Lower  Carboniferous,  under  the 
name  Oracanthtis  vetustus  (Jour.  Acad.  Nat.  Sci.,  Phila.,  Vol.  II,  [second 
series,]  p.  IGl,  PI.  16,  fig.  1,  2,  3,)  which  undoubtedly  is  closely  allied  to 
the  above  described  form.  It  is  chiefly  distinguishable  by  the  less 
robust  and  more  numerous  tubercnlation,  features  with  regard  to  the 
variation  of  which  we  are  not  sufficiently  familiar  to  decide  their  im- 
port 

In  regard  to  their  relationship  with  Pnigeacanthus  deltaidesj  we  have 
little  hesitation  in  recognizing  their  generic  distinctness,  the  latter 
having  the  appearance  of,  and  probably  more  intimately  homologous 
with  dermal  scutes  than  with  true  fin  or  defensive  spines — affinities  no 
less  distinct  than  those  which  distinguish  the  teeth  from  the  spines,  and 
though  they  are  differences  of  degree,  nevertheless  they  are  always 
strongly  marked  and  unmistakable,  by  which  the  thin  solid  elements  of 
the  integument  are  distinguishable  one  from  the  other. 

Position  and  locality :  Upper  beds  of  the  St.  Louis  limestone ;  Alton, 
III.,  St.  Louis,  Mo.,  Pella,  la. 
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Genus  PNIGEAOANTHUS,  St.  J.  and  W. 

Spines  comparatively  short,  conical,  laterally  compressed,  base  broadly 
expanded  before  and  behind,  without  insertion,  rapidly  tapering  to  the 
obtase  apex,  which  is  directed  posteriorly,  transverse  section  elliptical, 
roanded  into  the  slightly  siginoidally  curved  anterior  border  and  concave 
posterior  margin.  Pu'p-cavity  very  large,  extending  nearly  to  the 
tip;  lateral  walls  very  thin,  slightly  thickened  in  the  margins.  External 
surface  occupied  by  irregularly  disposed,  radiatingly  sculptured  tuber- 
cles, sometimes  arranged  in  obscure  or  interrupted  longitudinal  and 
diagonal  order. 

The  affinities  of  the  spines  embraced  under  the  above  generic  term 
wouhl  appear  to  be  more  intimate  with  Orcuiantlius  than  with  the  spines 
which  we  have  described  under  LecracanthuSj  differing  from  the  former 
in  the  irregular  disposition  of  the  tubercles  and  less  solid  build,  and 
from  the  latter  by  their  shorter  proportions  and  absence  of  spinose 
tubercles  in  the'  apical  extremity. 

The  Oracanthus  pnigeuSj  N.  and  W.,  of  the  Keokuk  limestone  is 
regarded  as  the  typical  example.  In  connection  with  the  original 
description  of  the  latter  form,  Dr.  Newberry  refers  to  a  Devonian 
species,  which  he  has  recognized  under  the  name  0.  abhreviatusj  and 
which  he  regards  as  closely  allied  to  the  above  species. 


PNIGB ACANTHUS  DBLTOIDES,  St.  J.  and  W. 
Oracanthut  pnigeut,  Kbwbbbbt  and  Wobtrbn,  1866,  HI.  Sep.,  Vol.  H,  p.  117,  PL  XII,  fig.  3. 

The  present  form  has  a  triangular  outline,  the  anterior  border  nearly 
straight  or  with  a  slight  sigmoidal  curvature,  the  opposite  side  gently 
concave,  and  both  rapidly  converging  to  the  bluntly  i)ointed  apex.  In 
the  present  condition  of  the  original  and  thus  far  only  authentic  exam- 
ple, the  opposite  lateral  walls  are  pressed  close  together,  the  breaking 
away  of  a  portion  of  one  side  revealing  the  great  extent  of  the  internal 
cavity  and  the  comparatively  thin  crust  of  the  inclosing  walls.  The 
tuberculation  consists  of  relatively  strong,  eccentrically  conical,  coarsely 
sculptured,  stellate  tubercles,  those  in  the  lower  portion  of  the  spine 
being  more  symmetrical  than  those  towards  the  apex,  which  latter  are 
projected  upward  forming  scute-like  bosses,  with  a  gentle  inferior  slope 
and  abrupt  concave  superior  face  5  the  tubercles  are  arranged  in  obscure 
interrupted  longitudinal  series,  large  and  small  intermingled,  but  the 
largest  occurring  in  the  front  half  of  the  spine ;  the  interspaces  are  occu- 
pied by  coarse,  interrupted  longitudinal  strisd.    The  specimen  exhibits 
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no  trace  of  Bpinose  processes  in  the  tip,  the  aniform  tabercalation  pre- 
vailing throaghout,  though  more  or  less  worn  near  the  extremity ;  but 
in  the  concave  margin  near  the  extremity  occar  large  tubercles  similar 
to  those  in  the  anterior  portion  of  the  spine,  and  which  are  apparently 
irregularly  disposed. 

Towards  the  mutilated  inferior  border,  the  inner  surface  of  the  walls 
present  much  the  appearance  of  semi-ossified  cartilage,  the  individual 
tubercles  seeming  to  have  had  independent  origin  in  the  extreme  bor- 
ders, but  later  to  have  become  more  and  more  intimately  connected  by 
the  impingement  of  their  edges,  and  finally  became  incorporated  in  the 
solid  bony  basis  of  the  spine,  their  inner  surface  no  longer  showing  suture 
or  other  signs  of  isolated  origin.  Indeed  the  structure  of  the  base  of  these 
spines,  as  it  appears  under  the  ordinary  lens,  seems  to  be  almost  exactly 
like  that  of  the  semi-osseous  cartilage  of  the  jaws,  remains  of  which 
we  have  discovered  in  our  Lower  Carboniferous  deposits.  Yet,  it  is  not 
improbable  that  these  bodies  present  all  the  phases  of  developmental 
origin  discernible  in  ordinary  spines,  i.  6.,  distinct  formative  organs  by 
which  the  basis  or  inserted  portion  was  formed  and  subsequently  the 
enameled  or  external  coating  was  produced,  though  here  we  have  what 
at  first  thought  seems  to  be  the  anomalous  feature  of  the  intimate 
peripheral  association  of  the  organs,  but  which,  in  fact,  seems  to  be  iden- 
tical with  their  occurrence  in  the  development  of  dormal  scutes. 

Position  and  locality :  Upper  fish-bed  horizon  of  the  Keokuk  lime- 
stone I  Keokuk,  Iowa. 
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SECTION  II. 


DESCRIPTIONS  OF  INVERTEBRATES. 


By  a.  H.  worthed  and  F.  B.  MEEK. 


— <3 


LOWER  SILURIAN  SPECIES. 


SPONGI^. 

Genus  OKEMIBIUM  1  Goldf. 
CuEMiDinMt  TttBNTONBNSis,  Worthen. 


OmmUium  FrtnUmtntit.    Bids  Tlav,  utunt  tlie. 

General  form  diacoidal,  hig;ht  about  half  as  pjeat  aa  tbe  breadth  at 
the  SQinmit;  Komuiit  deeply  aod  broadly  concave,  the  base  of  the  cou 
cavity  being  a  little  to  cue  side  of  tlie  center.  Farrows  both  on  tlie  side 
and  in  tbe  concavity  nnmeroaa  at  tbe  sumintt  but  decreasing  rapidly 
by  coulescing  bulow.  Higbt  of  a  niedinm-sized  specimen  1.50  inch ; 
greatest  brendth  at  tbe  summit  3  inches  in  one  direction  and  3.2S  inches 
in  the  opposite  one ;  depth  of  concavity  0.70  inch. 

Tbis  flue  sponf^e  seems  to  be  more  nearly  related  to  tbe  genus  Cnemi- 
divm,  established  by  GoLDPUSS  for  certain  Jurangw  forms,  than  to  Attg- 
losjiongia  of  Koemer  founded  on  the  Upper  Silurian  sponges  of  Ten- 
nessee. 

Looality  and  pogition:  Tbree  miles  northeast  of  Dixon,  Lee  county, 
llliuuia,  in  tbe  lower  division  of  the  Trenton  limestone. 
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I  nm  iDdebted  to  Dr.  Oliver  Everett,  of  Dixon,  for  the  very  flue  spe- 
cimen from  wbicb  the  above  ligtires  and  description  were  drawn.  Fur  tlio 
opportunity  of  comparing  tltis  with  a  typical  form  of  Cnemidium,  from 
tbe  Upper  Jurassic  formationof  Wurtemberg,  in  Bavaria,  lam  indebted 
to  Dr.  <J.  Kdhingeb,  State  Geologist  of  Mioliigan. 


ECHINODERMATA. 

Genus  HOMOCRINUS,  Hall. 

HOMOCBJNUS  AWCiUSTATUB,  M.  aud  W. 

PI.  iU.  Fig.  8. 
Himaerinui  aniriulaint.  Mekk  lod  Worthen,  I8T0 ;  Prucced.  Acitd.  Nat.  Sol.,  Phllsd.,  p.  30. 

Body  below  tbe  first  radial  pieces  more  or  less  obconic,  or  somewhat 
constricted  below  tUe  middle.  Base  forming  a  uarrow  cup,  sometiiues 
nearly  as  liigU  as  wide,  with  vertical  sides;  composed  of  convex  pieces, 
once  and  a  half  to  n('ai'l,\  twice  as  wide  as  bigii.  Siibradial  pieces  att 
long  as  Ibe  bn.^als,  or  sometimes  a  little  longer,  and  always  wider ;  more 
or  less  convex,  all  besiigonal  excepting  one  on  the  anal  side,   whieb  is 
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beptagona).  First  radial  pieces  nearly  one-third  wider  than  lilgb,  bi'iii^; 
as  wide  as  the  subratlials,  but  sLorter,  and  not  so  tumid ;  all  penta^n- 
nai,  with  the  upper  side  truueated  tbeir  entire  breadth.  Succeeding 
radiald,  of  which  there  are  three  in  each  of  the  raya  seen,*  as  wide  as 
the  first.,  but  much  shorter,  or  only  one-third  to  one-fourth  as  long  as 
wide,  thus  forming  free  arms  so  wide  aa  to  be  nearly  in  contact  all 
aronnd  except  on  tlie  anai  side;  last  or  fourth  radial  supporting  upon 
its  Buperiorslightly  sloping  sides  the  llrst  divisions  of  the  arms,  which, 
at  least  in  one  of  the  posterior,  and  one  of  the  lateral  rays,  bifurcate  on 
the  third  piece,  while  some  of  the  divisions  appear  to  divide  again  on 
the  fourth  piece,  which  is  as  far  as  thej  can  be  traced  in  the  specimens 
examined.  Column  large,  or  nearly  two-thirds  as  wide  as  the  base  at 
its  connection  with  tlie  latter;  but  suddenly  tapering  downwards,  and, 
at  least  in  one  of  the  exam|)leH,  ending  wicb  the  sixth  piece  in  a  rounded 
point,  evidently  showing  this  individual  to  have  been  free  at  maturity. 

Connecting  or  upper  joint  of  the  column  in  the  only  two  examples 
seen,  very  thick,  and  in  one  quite  tumid.    . 

Higbt  to  summit  of  first  ra<lial  pieces,  0.48  inch ;  breadth  at  top  of  first 
radial  pieces,  0.50  inch;  hightof  base,  O.^Oinch;  breadth  of  rays  below 
the  first  division,  0.17  inch. 

This  species  seems  to  be  most  nearly  related  to  S.  polfidactylus  of 
Shumard,  irom  which  it  differs  in  the  remarkable  narrowness  of  its 
base,  and  the  proportional  greater  tbickness  of  its  column.  It  also 
differs  in  having  only  three  to  four  primary  radials  to  each  ray,  Instead 
of  five  or  six. 

Locality  and  position :  Mount  Carroll,  Illinois,  in  the  Cincinnati 
Group  ot  the  Lower  Silurian. 


IlETEROOBimis  0BA8SUS,  M.  and  W. 


For  the  use  of  the  very  fine  specimen  figured  in  this  volum 
indebted  to  Mr.  Stewart,  of  Plauo,  Kendidl  county,  Illinois. 
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MOLLUSCA. 

LAMELLIBRANCHIATA. 

MoDiOLOPSis  SUBNASUTA,  M.  aud  W. 

PL  83,  Fig.  9  a,  b. 
liodiolopsU  Bvbnmtuta,  Merk  and  Worthex,  1870.    Proceed.  Philod.  Acad.  8cL,  p.  41. 

Shell  rather  small,  elongate,  narrow  and  slightly  arcuate,  rather  dis- 
tinctly convex,  the  most  gibbous  part  being  along  the  posterior  umbo- 
nal  slopes  above  the  middle  of  the  valves ;  dorsal  and  ventral  margins 
slightly  diverging  posteriorly,  so  as  to  make  the  widest  (highest)  part 
of  the  valves  nearest  the  posterior  end,  while  the  most  sinuous  part  of 
the  ventral  margin  is  a  little  in  advance  of  the  middle;  anterior  end 
narrow,  a  little  produced,  with  an  oblique  forward  slope  of  its  upper 
margin,  to  its  narrowly  rounded  edge;  posterior  margin  somewhat 
cuneate,  with  an  oblique  truncation  more  or  less  convex  in  outline,  to 
the  posterior  basal  extremity,  which  is  narrowly  rounded;  cardinal 
margin  long,  and  a  little  arched ;  beaks  much  depressed,  and  placed 
rather  nearer  the  anterior  edge  than  the  middle;  posterior  umbonal 
slopes  prominent,  and  forming  an  obtuse  ridge  extending  obliquely 
backward  to  the  posterior  basal  edge  of  each  valve;  anterior  muscular 
scar  comparatively  large,  round,  shallow,  and  placed  near  the  edge  of 
the  valves ;  small  pedal  muscular  scars  distinct  above  those  of  the 
anterior  adductors;  surface  of  internal  cast,  showing  moderately  dis- 
tinct, irregular,  concentric  undulations,  which  are  most  strongly  defined 
below,  and  in  front  of  the  posterior  umbonal  slopes,  on  the  flattened  or 
concave  flanks. 

Length,  1.31  inch ;  hight,  0.50  inch ;  convexity,  0.40  inch. 

This  is  a  neat  symmetrical  shell,  resembling  M.  nasuta^  Conrad,  (sp.) 
but  differs  in  liaving  the  narrowed  anterior  less  produced,  the  beaks 
being  placed  farther  forward ;  while  itii  posterior  end  is  broader,  and 
obliquely  truncated,  instead  of  being  rounded.  Its  general  outline  is 
more  like  that  of  Orthonota  contracta^  Hall,  (Palaeont.  N.  Y.,  Vol.  I,  PI. 
32,  fig.  8J  though  its  lower  margin  is  less  distinctly  sinuous,  its  beaks 
more  depressed,  and  its  posterior  margin  oblique;  while  it  wants  the 
oblique  dorsal  wrinkles  seen  on  casts  of  that  shell,  being  a  tiue  Modio- 
lopsh. 

On  comparison  with  foreign  species,  our  shell  will  be  found  to  be  very 
closely  allied  to  the  Upper  Silurian  species,  M.  platyphyllus^  of  Salter. 
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It  differs,  however,  in  having  its  anterior  end  narrower  and  more  pro- 
duced, with  more  prominent  posterior  umbonal  slopes. 

Locality  and  position:     Galena  limestone  of  the  Lower  Silurian,  in 
Carroll  county,  Illinois. 


Amboniohia  Illinoiensis,  Worthen. 

PI.33,  Fig.  4  a,b. 

Shell  above  the  medium  size,  snbovate  in  outline,  not  compressed,  con- 
vexity of  valves  nearly  equal,  beaks  pointed,  terminal,  slightly  oblique 
and  rising  above  the  cardinal  margin.  Hinge  line  straight  and  fully 
one-half  as  long  as  the  longer  axis  of  the  valves,  with  which  it  ranges 
at  an  angle  of  about  35^  to  40^.  A  low  ridge  commences  just  below 
tho  beajic  on  the  cardinal  margin,  and  gradually  widening  extends  to  the 
base  of  the  shell,  and  is  separated  from  the  umbonal  slope  by  a  very 
shallow  depression.  Surface  of  the  cast  shows  twenty  or  more  simple 
rounded  cost®  separated  by  narrower  interspaces.  Other  surface  char- 
acters unknown.  Greatest  length  of  the  valves  in  the  best  example 
seen  3  inches ;  breadth  at  the  lower  extremity  of  the  hinge  line  1.88 
inch ;  convexity  of  the  two  valves  1.50  inch. 

Position  and  locality :  Magnesian  beds  of  the  Cincinnati  Group ; 
Savannah,  Carroll  county,  Illinois. 


GASTEROPODA. 

Gbkus  SUBULITES,  Conrad. 

SUBULITKS  INFLATUS,  M.  and  W. 

PI.  83,  Fig.  5. 
SvbuKtes  in/latu9t  Mbbk  and  Wobthkn,  1869.    Proceed.  Philad.  Aoad.  Nat.  ScL 

Shell  very  ventricose,  subfusiform ;  volutions  about  five  and  a  half 
to  six,  those  of  the  spire  moderately  convex  in  (external f)  casts;  last 
one  very  large,  ventricose,  and  forming  much  the  larger  part  of  the 
whole,  produced  and  contracted  below  so  as  apparently  to  terminate  in 
a  short  canal;  aperture  narrow,  rhombic  in  outline,  and  pointed  or  angu- 
lar above  and  below;  suture  well  defined  in  cast;  surface  unknown, 
night  of  a  specimen  with  apparently  about  two  whorls  at  the  apex,  and 
a  portion  of  the  lower  extremity  of  the  produced  body  whorl  broken 
away,  1.55  inch ;  breadth  of  body  volution,  about  1.15  inch. 
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It  is  barely  possible  that  this  may  be  a  ventricose,  fusiform  Murchi- 
sonia^  as  we  ouly  kuow  it  from  rough  casts,  apparently  of  the  exterior. 
As  it  shows  no  traces,  however,  of  any  revolving  band,  or  lines,  and  has 
much  the  general  physiognomy  of  Suhulites,  we  have  concluded  to  refer 
it  provisionally  to  that  group.  Its  most  marked  characters  are  the  large 
size,  and  the  ventricose  form  of  its  body  volution,  in  which  it  reminds 
one  of  some  of  the  Carboniferous  species  of  MacrochcUus.  It  differs 
from  these,  however,  in  the  produced  and  subcanaliculate  peculiarity  of 
the  lower  part  of  its  body  whorl. 

Position  and  locality:  Galena  beds  of  the  Lower  Silurian;  Carroll 
county,  Illinois. 


CEPHALOPODA. 


Genus    0YRT00ERA8,    Goldf. 

Oyetooeras  Carrollensis,  Worthen. 

PI.  XXIII.  Fig.  3. 

Shell  of  medium  size,  moderately  curved  and  laterally  compressed. 
Section  ovate,  the  greatest  diameter  being  near  the  middle  of  the  cham- 
ber of  habitation,  which  is  strongly  constricted  above  the  middle,  and 
about  an  inch  in  depth.  Septa  about  eight  to  an  inch  on  the  dorsal 
side.  Dorso-ventral  diameter  of  the  last  chamber  7  lines,  lateral  diame- 
ter of  same  5  lines.  Siphuncle  of  moderate  size,  dorsal  and  nearly  in 
contact  with  the  shell.    Surface  markings  unknown. 

This  shell  seems  to  be  nearly  related  to  (7.  macrostomum,  of  Hall, 
PalsBont.  of  K.  Y.,  Vol.  I,  page  194,  PL  42,  fig.  1,  and  also  to  C.  IsodoruSj 
of  Billings,  Paleozoic  Fossils  of  Canada,  Vol.  I,  page  175,  but  may  be 
distinguished  from  both  by  the  characters  given  above. 

Position  and  locality:  Galena  division  of  the  Lower  Silurian ;  Carroll 
county,  Illinois. 
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ARTICULATA. 


Genus  ASAPHUS,  Brongniart. 

AsAPHUS  (IsoTBLUS)  viGiLANS,  M.  and  TV. 

PI.  23,  Fig.  6. 
A.»aphut  (Itotelut)  vigiians,  Mrbk  and  Wobthrn,  1870.    Proo«cd.  Acad.  Kat.  Sol.,  Philad.,  p.  5). 

Body  small,  elliptic  in  general  form,  and  moderately  convex.  Head 
rather  more  than  half  as  long  as  wide,  approaching  a  sub-crescentic 
oatline,  with  the  posterior  lateral  angles  abruptly  rounded  or  subangu- 
lar;  anterior  margin  apparently  somewhat  narrowly  rounded ;  posterior 
outline  broadly  and  distinctly  concave,  but  rather  straight  along  the 
middle,  without  any  traces  of  marginal  or  occipital  furrows.  Glabella 
not  rising  above  the  general  convexity  of  the  head,  and  entirely  unde- 
fined by  any  traces  of  dorsal  furrows.  Eyes  situated  about  their  own  i 
antero-posterior  diameter  in  advance  of  the  posterior  margin,  and  appa-  "^ 
rently  about  half  way  between  the  latter  and  the  front,  rather  widely 
separated  from  each  other,  and  very  prominent,  nearly  round,  and  tran- 
catosub-conic  in  form ;  visual  surface  elevated  almost  entirely  above 
the  general  convexity,  and  curved  around  so  as  to  form  about  three- 
fourths  of  a  circle,  presenting  a  smooth  surface ;  palpebral  lobes  as  ele- 
vated as  the  eyes,  and  much  contracted,  or  merely  connected  with  the 
glabella  on  the  inner  side  by  a  narrow  neck.  Facial  sutures  extending 
obliquely  outward  and  backward  ftom  the  eyes  behind  so  as  to  intersect 
the  posterior  margin  about  half  way  between  a  line  drawn  longitudin- 
ally through  the  middle  of  each  eye,  and  posterior  lateral  margins  of 
the  cheeks;  and  in  front,  at  first  curving  slightly  outward  a  little  in 
advance  of  each  eye,  beyond  which  point  they  converge  forward  so  as 
apparently  to  intersect  the  front  margin. in  such  a  manner  as  to  leave  a 
rather  narrow  anterior  edge  to  the  glabella.* 

Thorax  longer  than  the  head  or  pygidium,  as  measured  over  the  curve 
of  a  rolled-up  specimen,  showing  scarcely  any  traces  of  trilobation,  and 
composed  of  eight  segments.  Mesial  lobe,  as  indicated  by  very  faint 
impressions  on  each  side  of  the  body  segment;  very  wide  and  depressed, 
with  segments  nearly  flat.  Lateral  lobes  very  narrow,  sloping  off  regu- 
larly from  the  mesial  one  on  each  side;  pleurse  without  furrows,  and 

*  Am  ihe  speolmen  U  imperfect  here,  it  is  possible  tliese  sutares  may  not  reach  the  sDterior  margin 
in  front. 

—64 
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with  the  exposed  surfaces  seeu  in  a  rolled-up  specimen,  narrowing  off 
lati^rally  very  rapidly  with  a  strong  backward  curve;  all  more  or  less 
angular  at  the  extremity,  the  posterior  ones  being  rather  pointed;  lap- 
ping surfaces  apparently  wi<le. 

Pygidium  subtrigonal,  and  of  near  the  same  size  as  the  head,  entirely 
without  any  indications  of  trilobation  or  segments. 

Whole  surface  smooth,  excepting  a  minute  pitting,  most  distinct  on 
the  movable  cheeks. 

Length  (measuring  over  the  curve  of  a  rolled  up  specimen)  2.75  inches, 
breadth  1.30  inch,  length  of  bead  at  the  middle  about  0.75  inch,  breadth 
between  the  eyes  0.47  inch,  bight  of  eyes  on  the  outer  side  0.20  inch. 
Breadth  of  axial  lobe  of  thorax  0.85  inch,  antero-posterior  diameter  of 
each  of  the  first  four  or  five  segments  of  same  near  the  middle  0.15  inch. 

This  species  seems  not  to  be  nearly  related  to  any  of  the  described 
species  with  which  we  are  acquainted.  Its  most  marked  characters  are 
the  prominence  of  its  eyes,  and  the  almost  entire  absence  of  any  traces 
of  trilobation  in  its  thorax  and  pygidium,  as  well  as  the  great  breadth 
of  the  mesial  lobe  of  the  same,  as  indicated  by  a  very  obscure  depres- 
sion,  aud  a  minute  projection  on  the  anterior  margin  of  each  thoracic 
segment,  on  a  line  nearly  behind  the  outer  edge  of  each  eye.  These 
little  projections  do  not  extend  upward,  but  forward,  and  fit  into  corre- 
sponding notches  in  the  posterior  margin  of  each  succeeding  segment 
in  front.  As  the  margin  of  its  head  and  the  posterior  edge  of  its  pygid- 
ium are  in  the  specimens  more  or  less  imperfect,  we  cannot  determine 
exactly  their  outlines. 

In  some  respects  this  species  resembles  the  young  individuals  of 
Isotelus  megistosj  of  Lock,  though  it  differs  in  not  having  its  cheeks 
produced  into  pointed  terminations  behind,  while  its  eyes  are  more 
prominent  and  situated  farther  forward,  and  the  mesial  lobes  of  its 
thorax  much  less  defined  and  distinctly  wider.  Its  pleursd  also  differ 
in  being^augular,  or  a  little  pointed,  instead  of  rounded  at  the  ends. 

Fositionland  locality :  Carroll  county,  near  Mount  Carroll,  and  near 
Oswego,^in^Keudall  county,  in  this  State,  in  the  Cincinnati  shales  of  the 
Lower  Silurian. 
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UPPER  SILURIAN  SPECIES. 


SPONGIiE. 

ASTTLOSPONaiA  PBASMOBSA,  Goldf.Y  (sp.) 

PL  35,  Fig.  Sandfia 

Attylatpongia  jyrtumarta,  Goldf.,  1896.  Petref.  Germ.,  voL  1,  tab.  6,  flg.  9 ;  Helainger  (1837),  Leth.  Sueo. 
94,  tab.  86,  flg.  7 ;  Eichwald  Silar.  Schioht,  in  Eslhlaod  309;  Maximilian  (1843),  Henog  Ton  lienoht. 
B«0ohr.  einiger  oeuen  Thlerreate  der  Urwelt  ans  don  SilniiBcli.  Kalksoh.  von  Zankoje-Selo.,  24 ; 
F.  Boemer  (18S3-1854) ;  Leonb.  a.  Bronn'B  Jabrb.,  684 ;   and  in  Lethae  geog.  ed.,  3d  Tb.  154,  tab.  97, 

flg.  21. 
Siph4mia  txcavata,  Gk>ldf.,  1836.     Petraf.  0«rm,  1,  tab.  6,  flg.  8 ;   Bronn  (1851-1833),  Letb.  geog.  ed..  3d 

Tb.,  V.75u 
Siphonia  ttipitata,  Heiainger.    Letb.  Suec  94,  tab.  XXVI,  flg.  8. 
JerM  Mcavata,  d'Orblgn7,*1850.    Prod,  de  Pal.  strat  11,  386. 
Ajtt^lotpongtapra&morta^  F.  Boemer,  1866.    SU.  Fauna  dee  Weetl.  Tenneeeee,  p.  8. 

Depressed  sabglobose,  the  breadth  being  to  the  hight  as  90  to  about 
65 ;  concavity  of  summit  shallow ;  furrows  of  sides  about  24,  somewhat 
flexuous,  and  more  or  less  interrupted.  (Under  side  unknown.)  Hight 
1.80  inch,  breadth  1.30  inch. 

The  only  specimen  of  this  fossil  we  have  seen  is  entirely  silicified,  and 
compact  in  structure  (in  its  present  condition),  while  its  surface  is  con- 
siderably worn.  Consequently  we  are  by  no  means  clearly  satisfied  that 
it  belongs  to  the  same  species  as  that  figured  by  Goldfuss,  Eoembb  and 
others,  but  merely  refer  it  provisionally  to  that  species,  until  better 
specimens  can  be  obtained  for  comparison.  On  comparing  it  with  speci- 
mens of  the  Tennessee  form  figured  by  Bobmeb,  it  is  seen  to  present  a 
smoother,  less  porous  appearance,  but  this  w.e  believe  is  due  to  its  worn 
and  more  densely  silicified  condition.  It  also  appears  to  want  the  canal 
openings  in  the  depression  of  the  summit  generally  seen  in  the  Tennes- 
see specimens,  but  this  may  be  due  to  the  accidental  filling  of  these 
openings  with  silicious  matter. 

Position  and  locality:  Found  loose  in  OarroU  county,  Illinois,  but 
believed  to  be  from  the  Niagara  division  of  the  Upper  Silurian. 
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FORAMINIFERA  ? 

Genus  KEOEPTAOULITES,  Defrance. 

Ekceptaculitbs  pormosus,  M.  and  W. 

PI.  24,  Fig.  1. 
JRecfptaeuiUes  formom*,  Mxkk  and  Wortden,  18^0.    ProceediDga  Acad^  Nat.  Sci.,  Philad.,  p.  83. 

Body  obovate,  the  breadth  being  about  three-fourths  the  hight,  and 
the  widest  point  a  little  above  the  middle;  upper  end  rounded  and 
without  any  umbilicoid  concavity  or  opening,  unless  it  may  be  a  very 
small  one;  sides  gradually  tapering  with  a  slight  convexity  from  a 
little  above  the  middle  to  an  apparently  moderate  sized  base  of  attach- 
ment. Oell  openings  or  depressions  shallow,  quadrangular,  or  trans- 
versely rhombic  (those  on  the  upper  part  wider  than  high),  arranged  in 
spirally  ascending  rows,  which  make  nearly  one  turn  in  passing  from 
the  base  to  the  center  of  the  top;  each  with  a  transverse  linear  central 
furrow,  from  which  a  similar  furrow  passes  to  the  lower  angle ;  central 
perforations  of  the  cell  depressions  minute,  and  generally  closed  in  the 
typical  specimen. 

Hight  1.75  inch ;  breadth  1.22  inch. 

This  species  differs  from  all  others  known  to  us,  especially  from  any 
Upper  Silurian  horizon,  in  its  elongated,  obovate  form,  its  outline  being 
almost  exactly  obovate,  excepting  the  truncation  of  the  lower  (smaller) 
end.  In  general  appearance  it  perhaps  most  nearly  agrees  with  a  form 
found  in  the  Galena  limestone,  and  referred  by  us  doubtfully  to  B,  glob- 
ularisj  Hall,  in  the  third  Vol.  III.  Geol.  Reports,  PI.  2,  fig.  2  a,  b.  It 
differs,  however,  from  that  species  in  having  the  upper  end  more  round, 
or  less  depressed,  and' without  any  umbilicoid  impression.  Its  cell  impres- 
sions are  also  very  different,  not  being  near  so  crowded,  and  instead  of 
becoming  more  crowded  and  narrower  on  the  lower  half,  they  are  less  so 
there  than  above ;  while  the  central  perforation  of  each  is  smaller. 

Position  and  locality:  Bridgeport,  Cook  county,  Illinois.  Niagara 
Group.     Upper  Silurian. 
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ECHINODERMATA. 


Genus  EUCALYPTOORINUS,  Goldf. 

EuoALYPTOCBiNUS  MAGNUS,  Worthen. 

PI.  95,  Fig.  3. 

Body  above  the  medium  size,  broadly  discoidal  below  the  arm  bases, 
forming  a  shallow  cup.  Base  rather  deeply  impressed,  basal  plates  small 
and  concealed  in  the  depression  for  the  reception  of  the  first  columnar 
facet.  First  radial  plates  large,  hexagonal,  wider  than  high,  with  the 
upper  lateral  angles  truncated  for  the  reception  of  the  first  interradials, 
and  the  lower  angle  depressed  into  the  basal  cavity ;  second  radials  quad- 
rangular, wider  than  high,  but  varying  in  their  proportions ;  third  radials 
hexagonal,  a  little  wider  than  high,  and  supporting  a  rather  high  and 
narrow  fourth  radial  or  supra-radial,  the  upper  portion  of  which  turns 
abruptly  upward  for  the  support  of  an  arm  plate.  First  interradial 
quite  large,  longer  than  wide,  with  ten  distinct  angles,  and  supporting  on 
its  upper  angles  two  long  hexagonal  pieces  that  extend  upward  nearly  as 
high  as  the  fourth  radials,  and  like  them  curve  upward  at  their  upper 
extremities.  On  each  side  of  these  pieces  there  are  four  other  plates, 
the  lowest  and  largest  being  pentagonal  and  resting  against  one 
of  the  lateral  angles  of  the  first  interradial,  and  giving  support  to  a 
smaller  hexagonal  plate  above,  that  in  its  turn  supports  two  small  tri- 
angular pieces  on  its  upper  angles.    Arms  and  column  unknown. 

This  large  and  fine  species  is  so  unlike  any  of  the  forms  usually  met 
with  from  this  horizon  that  a  comparison  seems  hardly  necessary.  Pos- 
sibly it  may  be  included  in  Dr.  TsoosT's  catalogue  of  the  crinoids  of 
Tennessee,  published  in  1850,  in  the  Proceed.  Amer.  Asso.,  Cambridge 
meeting,  p.  60 ;  but  as  no  descriptions  of  the  species  there  catalogued 
have  ever  been  published  so  far  as  is  known,  this  point  can  only  be 
decided  by  a  comparison  of  specimens. 

Position  and  locality :  Wayne  county,  Tennessee,  in  the  red  limestone 
at  the  base  of  the  Upper  Silurian. 
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BRACHIOPODA. 


Genus  STRIOKLANDINIA,  Billings. 

■ 

STBIOKLANDmiA  DEFOBMIS,  M.  and  W. 

PI.  S4,  Fig.  5  a.  b. 
StriekHandinia  diformit,  Mbbk  and  Wobthbn,  1870.    Proceed.  PhUad.  Acad.  Nat.  Sd.,  p.  37. 

Shell  (iDternal  cast)  longitudinally  snbovate,  oblong  or  sometimes  in 
yonng  examples  nearly  or  quite  as  wide  as  long ;  valves  very  nearly 
equal  and  sometimes  showing  very  faint  traces  of  an  obscure  mesial 
prominence  on  the  dorsal  valve,  and  of  a  corresponding  depression  near 
the  front  of  the  ventral  valve ;  hinge  line  straight,  and  less  than  the 
breadth  of  the  valves :  surface  apparently  smooth  or  only  with  concen- 
tric lines  on  the  young  shell,  while  casts  of  the  adult  show  some  traces 
of  a  few  obscure  irregular  radiating  ridges.  Beaks,  area  and  finer  sur- 
face markings  unknown. 

Length  of  a  young  internal  cast  1  inch,  breadth  .97  inch,  convexity  .46 
inch.  Length  of*  a  larger  specimen  1.93  inch,  breadth  1.58  inch,  con- 
vexity 1  inch. 

This  shell  varied  so  greatly  in  form  at  different  stages  of  growth 
that  it  is  very  diffcult  to  give  a  description  that  will  convey  a  correct 
idea  of  it.  Young  examples  from  .70  to  1  inch  in  length  approach  a 
broad  ovate  form,  being  truncated  on  the  hiuge  line,  and  somewhat 
narrowly  rounded  at  the  middle  of  the  front ;  while  their  posterior  late- 
ral margins  are  more  or  less  straightened  and  inflected  as  we  often  see 
in  Rensselaeria,  After  attaining  this  size  and  form,  the  shell,  judging 
from  some  adult  examples  we  have  seen,  seems  to  have  suddenly  com- 
menced a  more  vigorous  growth,  mainly  forward  and  an tero  laterally, 
so  as  to  attain  a  much  larger  size,  leaving  the  valves  of  the  young  sliell 
as  it  were,  open  and  spread  upon  the  beaks,  thus  completely  destroying 
the  symmetry  of  the  entire  shell.  At  this  stage  of  growth  the  shell  has 
a  curious  constricted  appearance  at  the  connection  of  the  young  and 
adult  shell ;  while  the  whole  breadth  posteriorly  is  only  that  of  the 
3'oung  shell,  and  the  widest  part  is  then  some  distance  in  advance  of 
this,  and  the  posterior  margins  are  strongly  flattened  by  their  sudden 
inflection  towards  each  other  there. 

The  casts  show  that  the  chamber  in  the  beak  of  the  ventral  valve  is 
of  moderate  size,  and  supported  on  a  rather  short  mesial  septum.    The 
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socket  processes  are  seen,  by  their  impressions  in  the  cast,  to  be  small 
Dot  UDited,  and  scarcely  assuming  the  character  of  plates ;  while  the 
crnral  processes  extended  from  their  inner  lower  sides  forward  nearly 
parallel,  so  as  to  leave  two  sleuder,  deep  perforations  in  the  cast.  The 
surface  of  the  young  shell  appears  to  have  been  smooth/or  only  marked 
with  concentric  striae,  bat  internal  casts  of  large  individuals  sometimes 
show  very  faint  traces  of  a  few  broad,  irregular,  radiating  flattened 
ridges. 

It  is  probable  that  this  species  is  most  nearly  allied  to  Strioklandinia 
Bavidsmiy  of  Billings  (Geol.  Mag.,  Vol.  V,  PL  IV,  flg.  1, 1  a),  which  in 
some  stages  of  its  growth  it  resembled  rather  nearly  in  form.  In  all 
the  large  examples,  however,  it  differs  extremely  from  that  shell  in  its 
remarkable  narrowness  across  the  umbones,  and  its  truncated  or  flat- 
tened posterior  lateral  margins.  Its  front  is  also  less  produced  and  less 
narrowly  rounded  in  the  middle  in  these  larger  specimens. 

Position  and  locality :  All  the  specimens  of  this  species  we  have  seen 
were  found  loose  in  Carroll  county,  Illinois,  near  rocks  of  the  age  of  the 
Niagara  Group.  They  are  all  in  the  condition  of  white  quartz  oasts  of 
the  interior. 


CEPHALOPODA. 


Genus  ORTHOOBRAS,  Auct. 

Orthogebas  obebbistbiatum,  M.  and  W. 

PI.  86,  Fig.  S. 
Orthoeera$  erebrigtriatum,  Msbk  and  Wokthbm,  1865.    Proceed.  Philad.  Acad.  NiA.  Set.,  p.  S59. 

Bhell  attaining  a  medium  size,  rather  rax)idly  tapering,  compressed, 
(in  part  probably  due  to  accidental  pressure) }  section  elliptical ;  septa 
transverse,  rather  deeply  concave,  distant  less  than  one-third  the 
greater  diameter  of  the  shell  at  the  point  of  measurement;  siphon 
apparently  subcentral.  Surface  ornamented  with  numerous  closely  and 
very  regularly  arranged,  equal,  thread-like  annular  strisd,  of  the  same 
breadth  as  the  depressions  between,  and  differing  but  slightly  in  size 
throughout  the  entire  length  of  the  shell. 

Length  of  the  typical  specimen  (which  is  partly  septate  and  imperfect 
at  both  extremities)  12.50  inches,  greater  diameter  at  larger  end  4.20 
inches,  smaller  diameter  of  same  2.56  inches.  Greater  diameter  of 
the  smaller  end  about  2.13  inches,  smaller  diameter  of  same  1.08  inch. 
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Angle  of  divergence,  measuring  along  the  narrower  sides,  11^.  Annular 
8tri»  8  in  .20  inch  at  the  larger  end,  and  ,9  or  10  in  the  same  space  at 
the  smaller  end.  The  specimen  figured  shows  only  the  septate  portion 
of  the  shell. 

The  most  Marked  character  of  this  species  is  its  very '  regularly 
arranged,  equal  strise,  which  seem  to  pass  almost,  if  not  quite,  directly 
around  the  shell.  They  appear  to  be  simple,  uninterrupted  and  every- 
where arranged  their  own  breadth  apart.  It  differs  from  0.  Laphamij 
from  the  same  rock,  in  its  much  more  rapid  expansion  from  the  smaller 
to  the  larger  extremity,  and  in  its  compressed  instead  of  cylindrical 
form,  as  well  as  in  having  its  strisB  passing  directly  around,  instead  of 
obliquely. 

Position  and  locality :  Joliet,  Illinois ;  Magara  Group,  Upper  Silurian. 


Obthooebas  medullabb,  Hall  ? 

PI.  96,  Fig.  1. 

Orthoeer€U  vuduUare,  Hall,  1860.    Bep.  Prog.  Oeol.  Sarvey  Wiaoonsin,  p.  4.    90  Regents*  Rept  K.  Y. 

State  Gab.,  p.  419,  PI.  90,  fig.  1  and  9. 
O.  ttriaiUiuatum,  McCheskbt,  1861.    New  Paleozoic  Fossila,  p.  94. 

Position  and  locality :  Niagara  limestone,  Joliet,  Illinois. 


Obthogbbas  angulatum,  Wahl. 

PL  94,  Fig.  8. 

Orthoen-as  aiiffvlatum,  Wahlbmbkko,  1697.    Noya.  Acta.  Soi.  XTpsaL,  p.  90. 

O.  angiOatum,  Hall,  90  Regents'  Report,  p.  413,  PI.  XIX,  figs.  10  and  11,  and  PI.  XXIV,  fig.  1. 

Position  and  locality  :  Niagara  limestone  Joliet,  Illinois. 


Obthogbbas  begtum,  Worthen. 

PL  96,  Fig.  3. 

Shell  of  medium  size,  very  gradually  tapering,  septa  moderately  con- 
cave, two  of  the  intervals  being  a  little  less  in  width  than  the  diameter 
of  the  shell.  Length  of  specimen  with  twelve  septa  preserved,  8.87 
inches,  length  of  outer  chamber  about  3  inches.  Surface  markings  and 
siphuncle  unknown. 

This  shell  seems  to  be  nearly  related  to  0.  crebescens  of  Hall,  but  dif- 
fers from  that  species  in  its  much  less  tapering  form,  and  in  the  propor- 
tional width  of  the  septa. 

Locality  and  position :  Joliet,  Illinois,  in  the  Niagara  limestone. 
Upper  Silurian. 
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Obthocebas  IJmoiraiNSis,  Worthen. 

PI.  26,  Fig.  4. 

Shell  below  the  medinm  size^  rather  rapidly  tapering,  especially 
along  the  upper  half  of  its  septate  portioD,  and  more  gradually  below, 
slightly  arcaate,  (thoagh  this  may  be  due  to  accident,)  septa  transverse, 
rather  deeply  concave,  distant  on  the  upper  half  of  the  shell  a  little  less 
than  one-half  the  greatest  diameter  at  the  point  of  measurement,  sur- 
face markings  and  siphuncle  unknown. 

This  species  differs  from. the  last  in  its  more  slender  and  more  rapidly 
tapering  form,  and  the  comparative  distance  of  its  septa.    Length  of 
the  septate  portion  of  the  shell  in  the  specimen  under  examination, 
9  inches;  diameter  at  the  base  of  the  chamber  of  habitation  1.50' 
inch;  diameter  at  the  lower  extremity,  0.45  inch. 

Locality  and  position :  Union  county,  Illinois,  from  the  red  layers  at 
the  base  of  the  Niagara,  Upper  Silurian. 

Obthocebas  Jolietensis,  M.  and  W. 

PI.  96,  Fig.  5. 
Orthocertu  JolUUntit,  Meek  and  Worthen,  1865,  Proceed.  Acad.  Nat  Sci.  Philad.,  p.  256. 

Shell  much  elongated,  very  gradually  tapering,  section  oval  or  narrow 
elliptic ;  septa  very  concave,  unusually  distant  or  separated  by  spaces 
three-fourths  the  greater  diameter  of  the  shell  at  the  point  of  measure- 
ment.   Siphuncle  and  surface  unknown. 

Length  of  a  septate  specimen,  imperfect  at  both  extremities,  14.50 
inches ;  greater  diameter  of  septate  specimen  at  larger  end,  2.75  inches ; 
smaller  diameter  of  same,  1.77  inch ;  greater  diameter  at  smaller  end, 
2.16  inches ;  smaller  diameter  of  same,  1.30  inch.  Kumber  of  septa  in 
the  entire  14^  inches,  8. 

This  species  is  remarkable  for  its  very  gradually  tapering  form,  and 
unusually  distant  septa.  The  latter  character  will  alone  distinguish  it 
from  any  Upper  Silurian  species  known  to  us,  excepting  0.  pauciseptunij 
Hall,  from  the  shaly  limestone  of  the  Lower  Helderberg  Group.  From 
this  Kew  York  species  it  will  be  distinguished  by  its  compressed  instead 
of  cylindrical  form.  It  is  true  this  compression  may  be  in  some  degree 
due  to  accidental  pressure,  but  it  seems  to  be  too  regular  along  the  entire 
length  of  the  shell  not  to  be  mainly  the  natural  form. 

Locality  and  position :  Joliet,  Illinois.  Niagara  division  of  the  Upper 
Silurian  series. 


.65 


606  PAL^OirrOLOGY  OF  ILLINOIS. 

Geots  PHRAGMOOEEAS,  Broderip. 
Phbaomoceras  Bybonensis,  Worthea. 

PI.  S4,  Fig.  6. 

Shell  rather  above  the  mediam  size  and  moderately  arcuate,  the  sep- 
tate portion  of  the  shell  as  preserved  in  a  cast  in  magnesian  limestone 
being  about  once  and  a  half  the  depth  of  the  chamber  of  habitation. 
This  outer  chamber  is  ovate  in  outline,  measuring  2.62  inches  in  Its 
dorso-ventral  diameter,  by  1.60  inch  in  a  lateral  direction,  about  2 
inches  in  depth  and  constricted  at  its  junction  with  the  septate  portion 
of  the  shell.  The  greater  and  lesser  diameter  of  the  septa  are  as  10  to  5. 
Siphuncle  rather  large  and  close  to  the  inner  border  of  the  shell. 

This  species  differs  from  P.  nestor  of  Hall,  (20th  Eegents'  Eeport  on 
the  N.  Y.  State  Cabinet,  p.  405,)  in  the  comparative  size  of  its  septa, 
and  more  moderate  curvature,  as  well  as  the  form  of  its  outer  chamber 
and  position  of  its  siphuncle. 

Locality  and  position^ :  The  specimen  from  which  the  foregoing 
description  was  drawn  was  found  at  Rock  Island,  in  a  block  of  Niagara 
limestone  evidently  transported  from  the  vicinity  of  Port  Byron,  111. 

Gei^us  OYKTOOERAS,   Goldfuss. 
Oyetooeeas  dabdanus,  Hall  t 

PL  25,  Fig.  6. 

Oyrtourat  dardantu.  Hall,  1861,  Beport  of  Profp-ess,  Geological  Survey  of  WisooDsin,  p.  43,  and 
30th  Regento'  Beport  on  the  H^ew  York  State  Cabinet  of  Nataral  Hist,  p.  406,  PL  XVII,  flg.  3, 4, 5. 

<^  Shell  robust,  strongly  cnrved,  moderately  expanding  from  the  apex, 
and  slightly  contracting  near  the  apertare ;  transverse  section  broadly 
elliptical,  the  greater  diameter  in  a  dorso- ventral  direction.  Dorsal  and 
ventral  sides  equally  roandeil;  septa  distant,  measuiiug  only  four  in  a 
distance  equal  to  their  transverse  diameter,  deeply  concave  and  strongly 
arched  forward  on  the  dorsum.    The  siphuncle  of  moderate  size,  dorsal." 

The  above  is  the  original  description  of  this  species,  and  our  shell 
appears  to  differ  in  the  following  characters :  General  form  more  robust, 
not  quite  so  strongly  curved,  septa  not  so  strongly  arched  forward  on 
the  dorsum,  and  apparently  not  so  deeply  concave  and  measuring  five 
in  a  distance  equal  to  their  transverse  diameter.  Not  knowing  to  what 
extent  this  form  may  vary,  we  place  it  provisionally  under  this  spe- 
cies. Should  further  comparison  prove  it  distinct,  it  might  take  the 
name  Oyrtoceras  Fultonenm, 

Locality  and  position :  Fulton  City,  Illinois;  in  a  buff  limestone  at 
the  base  of  the  Niagara,  Upper  Silurian. 
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Genus  LITUITES,  Breyn. 

LiTUiTBS  Graftonensis,  M.  and  W. 

PL  85,  Fiff.  1. 
Ztttttfe*  OnxftontMii^  Hbek  and  Wobthsn,  1869.    Proceed.  Acad.  Nat  Soi.,  Philad. 

Shell  rattier  small,  with  the  involated  portion  discoid^  planorbicalary 
and  sligl^ly  concave  on  both  sides ;  volutions  four  or  more,  slightly 
erabracjiig,  increasing  very  gradually  in  size,  with  transverse  section 
nearly  or  quite  circnlar,  excepting  the  shallow  concavity  along  the  inner 
side.  Surface  ornamented  by  numerous,  distinct,  very  regularly 
arranged  cost®,  which  cross  the  sides  of  the  volutions  very  obliquely 
backward  from  the  inner  side,  curving  strongly  backward  as  they 
approach  the  periphery,  and  after  crossing  the  middle  of  the  same, 
again  deflected  abruptly  forward  as  on  the  opposite  side ;  this  indica- 
ting a  profound  sinus  in  the  outer  side  of  the  lip,  the  sinus  being  very 
narrow,  but  not  quite  angular  at  its  termination,  and  widening  rapidly 
forward ;  fine,  somewhat  imbricating  strisd  of  growth  also  run  parallel 
to  the  costse.  Septa  apparently  rather  distant  and  running  nearly 
straight  across  the  sides  of  the  volutions.  Siph uncle  and  free  portion 
of  the  outer  volution  unknown. 

Greatest  diameter  of  the  coiled  part,  2.10  inches ;  transverse  diame- 
ter, 0.54  inch  ;  dorsoveutral  diameter  of  outer  volution,  0.52  inch. 

As  we  have  seen  neither  the  siphuucle  nor  the  free  part  of  the  body 
chamber  of  this  species,  we  cannot  be  positively  sure  it  has  exactly  the 
characters  of  the  genus  Lituites.  Yet  as  it  does  not  show  the  slighest 
appearance  of  the  obliquity  of  the  volutions  seen  in  TrochoceraSy  we 
have  scarcely  any  doubt  in  regard  to  its  beinjo^  a  true  Lituite,  Com- 
pared with  lAtuites  Marshiiy  of  Hall,  (20th  Ann.  Rep.  Regents'  Univer- 
sity N.  Y.  on  State  Cab.  Nat.  Hist,  PI.  16,  flg.  6,  7,)  from  the  same 
horizon  at  Kankakee  in  this  State,  our  species  will  be  found  to  differ  in 
having  its  volutions  more  compactly  coiled  together,  much  less  rapidly 
increasing  in  size,  and  ornamented  with  smaller  and  much  more  closely 
arranged  costse.  Its  costse  also  make  a  stronger,  or  deeper  backward 
curve,  in  crossing  the  periphery,  which  is  rounded  instead  of  being 
flattened,  as  in  the  Marshiu  This  flattening  along  the  outer  side  of  the 
whorls  of  L,  Marshiij  seems  to  indicate  that  it  belongs  to  the  subgenus 
Ojfhidiocercis  of  Barrande,  while  our  species  agrees,  in  the  rounded  char- 
acter of  its  periphery,  with  the  typical  Lituites, 

In  general  appearance  our  shell  is  more  likeX.  (Trocholites)  ammmiiuffj 
of  Conrad,  from  the  Lower  Silurian,  though  its  costse  are  much  more 
oblique,  and  difier  in  being  separated  by  rounded  furrows  quite  as  wide 
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as  the  co8t»  themselves,  while  its  surface  shows  no  traces  of  the  finer 
sculptaring  seen  on  that  shell. 

Position  and  locality  :    Grafton,  Illinois ;  from  a  lightdrab  magnesian 
limestone  of  the  age  of  the  New  York  Niagara  Group.    Upper  Silurian. 


CRUSTACEA. 

Genus  LICHAS,  Dalman. 

LiCHAS  BoLTONi,  Bigsby  (sp.) 

PI.  25,  Fig.  5. 

Paradoxides  Boltoni,  Bigsbt,  1835.  Jour.  Acad.  Nat.  Sci.,  Fhilad.,  Vol.  IV,  p.  363.  Gbken,  (1832,) 
Moroj^*..  p.  6,  PI.  1,  flg.  5.  Also,  (183i2)  Monthly  Am.  Joar.  Geol.,  p.  SCO;  Uaulas  (1834,)  Trans. 
Gcol.  See.  Pa..  Vol.  I,  p.  103,  and  M<hI.  and  Phys.  Researches,  p.  401. 

Platynotus  Boltoni,  Conrad,  1838.    Ann.  Kep.  Pala;ont.,  N.  Y.,  p.  118;  Hall  Geol.  Rep.,  Fourth 
Dist,  N.  T. 

Actinurus  JioUoni^  Castlkkau.  1843.    Esa.  Sor.  Sil.  Syst,  de  I'Amer.  Sept.,  p.  SI,  t.  5,  fig  3. 

Inchas  JBolt(yni,  Hall,  1852.    Palttont.  N.  Y.,  Vol.  Sd.,  p.  311,  PI.  A9. 70,  fig.  1  a,  b,  etc.,  (not  li.) 

The  only  specimen  of  this  species  yet  known  to  us  from  any  Illinois 
locality,  consists  of  the  pygidium,  in  a  tolerable  good  state  of  preserva- 
tion. It  agrees  with  the  New  York  species  too  nearly,  we  think,  to  be 
regarded  as  a  ilistiuct  species,  though  we  can  see  some  slight  difl:ercnces 
in  its  details.  For  instance,  the  anterior  vud  of  its  mesial  lobe  is  more 
convex  than  that  of  any  New  York  specimens  we  have  seen,  but  as  the 
latter  are  all  in  soft  shale,  it  is  probable  this  difference  may  have  been 
produced  by  pressure.  The  angular  projections  of  its  posterior  margin 
are  also  rather  more  pointed  than  is  usual  in  New  York  examples.  In 
these  characters,  and  its  rather  distinctly  and  coarsely  granular  surface, 
it  seems  to  agree  well  with  a  form  described  by  Prof.  Hall  under  the 
name  L.  Boltoni  var.  Occidentalism  from  Waldron,  Indiana,  but  as  we 
have  seen  no  figure,  and  but  a  brief  description  of  that  type,  we  cannot 
be  sure  of  the  idjentity  of  bur  specimen  with  it. 

Position  and  locality  :  Niagara  Group,  of  the  Upper  Silurian.  Graf- 
ton, Illinois. 

Genus  ILLENUS,  Dalman. 
Illjenus  (Bumastus)  Gbaftonknsis,  M.  and  W. 

PL  25,  Fig.  4. 
lUceniis  {Bumtutus)  Ora/Umeniris,  Meek  and  Wortben,  1869.     Proceed.  Acad.  Nat  Sci.,  Philad. 

Attaining  a  rather  large  size.  Head  (determined  from  internal  cast) 
transversely  subelliptic  as  seen  from  above,  when  placed  with  the  under 
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side  on  a  horizontal  plane,  its  breadth  being  to  its  lengtli  very  noaily 
as  fifty  to  thirty ;  moderately  convex,  the  hight  being  rather  distinctly 
less  than  half  the  breadth,  and  the  most  prominent  part  a  little  behind 
the  middle ;  while  the  carve  over  the  middle,  from  its  posterior  to  its 
ante^-ior  margin,  forms  about  a  quarter  of  a  circle.  Anterior  margin, 
as  seen  from  above,  presenting  a  nearly  transversely  semielliptic  curve, 
and  a  snbquadrangular  outline,  as  seen  in  a  side  view;  lateral  margins 
rather  narrowly,  and  regularly  rounded  in  outline,  into  the  posterior 
side.  Axial  furrows  distinct,  converging  forward  to  appoint  nearly 
opposite  the  middle  of  each  eye,  where  they  terminate  in  little  flattened 
oval  depressions.  Eyes  large,  forming  nearly  semicircular  curves,  with 
their  posterior  epds  as  near  the  posterior  as  to  the  lateral  margins  of 
the  head  5  each  with  a  broad,  very  deep  furrow  around  beneath  its  outer 
side,  so  as  to  form  a  kind  of  obtuse  shoulder  below,  from  which  the 
cheeks  drop  off  nearly  vertically,  with  a  slight  convexity  of  outline,  to 
the  inferior  margins ;  palpebral  lobes  less  elevated  than  the  middle  of 
the  glabella,  and  sloping  a  little  outward,  with. an  even  convexity  over 
their  whole  surface  j  visual  surface  forming  a  rather  narrow  convex 
band,  and  showing  (in  internal  casts)  under  a  magnitier,  numerous  very 
minute  reticulations.  Facial  suture  cutting  the  anterior  margin  dis- 
tinctly within  a  line  drawn  antero-posteriorly  through  the  inner  ends  of 
each  eye ;  and  intersecting  the  posterior  margin  nearly  on  a  line  with 
the  middle  of  each  eye.  Rostral  shield  flat,  with  a  subfusiform  outline, 
and  obtuse  lateral  extremities;  just  three  times  as  wide  as  its  antero- 
posterior diameter.  Surface  of  the  internal  cast  of  the  whole  upper 
part  of  the  head,  without  lines,  furrows  or  other  markings,  but  rather 
distinct  transverse  fnrrows  are  seen  on  the  rostral  shield.  Body  and 
other  parts  unknown. 

Length  of  head,  about  1.20  inch ;  breadth  of  head,  2.47  inches ;  hight 
or  convexity^  1.05  inch.  Length  of  eyes,  0.55  inch ;  hight  of  visual  sur- 
face, 0.10  inch;  distance  between  the  eyes  at  posterior  and  anterior 
ends«  1.G5  inch. 

This  species  is  perhaps  most  nearly  related  to  the  common  and  widely 
distributed  J.  Batrietms  of  Murchison.  It  may  be  rea^iily  distinguished, 
however,  by  several  important  differences  in  the  head,  which  is  the  only 
part  yet  known  to  us.  In  the  first  place,  its  head  is  much  wider  in  pro- 
portion to  its  length,  and  has  Its  lateral  margins,  as  seen  from  above, 
much  more  narrowly  and  regularly  rounded,  so  that  the  cheeks  do  not 
project  any  farther  out  from  the  eyes  posteriorly,  than  laterall^^,  the  out- 
line of  the  lateral  margins  having  almost  exactly  the  same  curve  as 
the  eyes  themselves.  Its  rostral  shield  also  has  a  very  different  form 
from  that  of  Murchison's  species,  being  narrow  in  its  antero-posterior 
diameter,  and  distinctly  obtuse,  instead  of  pointed  at  the  lateral  extremi- 
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tifs.  Oar  species  likewi^se  shows  no  traces  of  the  furrows  on  the  cast 
of  the  upper  side  of  the  head,  so  strongly  marked  on  J.  Barrien»is, 

It  is  still  more  widely  removed  from  /.  insignis  of  Hall ;  and  we  know 
of  no  other  described  species,  having  the  head  so  nearly  elliptical  in 
oatliue,  as  seen  from  above,  excepting  possibly  J.  Salteri  of  Barrs^nde, 
which,  however,  differs  widely  in  other  characters,  belonging,  as  it  does, 
to  the  small  eyed  section  of  the  gronp. 

Position  and  locality  :  Grafton,  Illinois ;  from  the  Niagara  division  of 
the  Upper  Sikirian. 

Geitus  SPH^REXOCHUS,  Beyrich. 

SPHJBUEXOGHUS  EOMINGEBI,  HalL 

PI.  24,  rig.  4. 

SphterexoehuM  Romiiigeri,  Hall,  18G8.    Ocol.  Rep.  of  Wis.,  p.  434,  and  Mth  R^ento*  Report,  p.  4SS. 

PL  21,  flgs.  4-7. 

Position  and  locality :    Joliet,  Illinois }  Niagara  Gronp. 


DEVONIAN  SPECIES. 


Genus  CALOEOOKINUS,  Hall. 

Galoeogbinus  Babbisi,  Worthen. 

Body  above  the  medium  size  and  composed  of  thick  massive  plates. 
Lower  dorsal  plate  triangular  and  about  three  times  as  wide  as  high. 

Upper  dorsal  plate  less  than  half  the  size  of  the  lower, 
and  triangular  in  outline.    Dorsolateral  pieces  pre- 
senting an  irregular  pentagonal  outline,  with  abruptly 
^.  «  __.^    rounding  lateral  sides,  and  projecting  upper  angles. 

viow  of  tho  body.      Amis  and  column  unknown. 

This  species  may  be  readily  distinguished  from  any  other  known  to 
us  by  its  thick  massive  plates  and  robust  appearance.   We  are  indcbte<l 
to  the  Rev.  Mr.  Babbis,  of  Davenport,  Iowa,  for  the  only  specimen  we 
have  seen,  to  whom  we  dedicate  the  species. 
Position  and  locality :  Davenport,  Iowa  5  in  beds  of  Devonian  age. 
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MOLLUSCA. 

LAMELLIBRANCHIATA. 

Genus  AVICULOPECTEN,  McCoy. 

» 

AviCTJLOPECTBN  Unionensis,  Worthen. 

PI.  S8,  Fig.  3. 

Shell  of  mediam  size,  broadly  sabovate  in  oatline  exclasive  of  the 
ears,  left  valve  moderately  convex  and  oblique,  anterior  and  postero- 
basal margins  rounded,  the  latter  rounding  np  to  meet  the  obliquely 
sloping  edge  of  the  posterior  margin.  Anterior  ear  rather  stnall,  tri- 
angular, flat ;  posterior  ear  about  three  times  as  large  as  the  anterior, 
and  more  acutely  angular,  beak  depressed,  scarcely  reaching  beyond 
the  cardinal  margin  and  placed  considerably  in  advance  of  the  middle 
of  the  hinge;  surface  ornamented  with  numerous  simple  linear  costse, 
of  which  about  twelve  may  be  counted  on  the  lower  margin  in  the  space 
of  half  an  inch,  alternating  somewhat  in  size,  the  smaller  ones  dying 
out  towards  the  umbo.  Crossing  these  linear  costaa  are  distinct  lines  of 
growth.  Eight  valve  unknown.  Length  of  hinge  line  1.20  inch ;  great- 
est length  from  the  «Lmbo  to  the  basal  margin  2.25  inches,  greatest 
transverse  breadth  2.10  inches. 

Po9iti<yn  and  locality :  Union  county,  Illinois;  in  a  dark  foetid  limestone, 
probably  representing  the  Gorniferous  beds  of  the  Devonian. 


CEPHALOPODA. 

Genus  PHRAGMOCERAS. 
Phbagmooebas  Walshii,  M.  and  W. 

PI.  38,  Fig.  Sa,b. 
Phragmoeerat  WaUkii,  Mbik  and  Wobthbh,  1886.    Proceed.  Aoad.  Nat.  Sci.,  Philad.,  p.  fiS7. 

Shell   attaining  a  large  size,  clavato  sublunate,  being  moderately 
arched,  increasing  rather  rapidly  in  size  (particularly  in  the  dorso- 
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Tentral  diameter),  from  the  smaller  end  to  near  the  middle,  and  thence 
apparently  somewhat  tapering  towards  the  aperture,  which  is  not  pre- 
served in  the  only  specimen  seen.  More  or  less  compressed  laterally. 
Body  chamber  apparently  rather  short.  Septa  oblique  (in  part  from 
accidental  pressure  in  the  specimen  examined),  comparatively  closely 
arranged,  the  chambers  between  scarcely  equalling  one-sixth  the  greater 
diameter  of  the  shell  at  the  widest  part,  and  one-eighth  towards  the 
smaller  end.    (Siphuncle,  surface  markings  and  aperture  unknown.) 

Length  of  specimen  (imperfect  at  both  extremities),  measuring  along 
the  middle  of  the  side  parallel  to  the  curve,  about  15  inches.  Greatest 
breadth  near  the  middle,  5  inches ;  greater  diameter  at  the  smaller  end, 
2.40  inches.  Of  the  whole  length  of  the  specimen,  22  of  the  chambers 
form  10  inches,  and  the  remaining  portion  of  the  body  chamber  the 
other  5  inches. 

The  only  specimen  of  this  large  shell  we  have  seen  is  very  imperfect, 
and  much  distorted,  so  that  it  is  quite  probable  some  of  the  characters 
given  may  have  to  be  modified  more  or  less,  when  perfect  examples  are 
found.  Its  large  size,  general  form,  and  rather  closely  arranged  septa, 
however,  will  probably  render  its  identification  not  very  difficult. 

The  specific  name  was  given  in  honor  of  B.  D.  Walsh,  Esq.,  the  well 
known  Entomologist,  of  Eock  Island,  Illinois. 

Position  and  locality :  Bock  Island,  Illinois ;  Hamilton  division  of 
the  Devonian. 


Genus  ORTHOCERAS, 
Obthocebas  Winchelli,  M.  and  W. 

PL  SM,  Fig.  1. 
Orlhoeeras  WincJieUi,  Hrek  and  Wobthbx,  1866.    Proceed.  Acad.  Kat.  Sci.,  Philad.,  p.  957. 

Shell  rather  rapidly  tapering^  section  nearly  circular,  its  greater  and 
smaller  diameter  being  as  106  to  100 ;  septa  moderately  concave,  not 
oblique,  distant  one-fifth  the  greater  diameter  of  the  shell  at  the  point 
of  measurement,  and  showing  a  gentle  backward  curve  in  crossing  the 
dorsal  and  ventral  sides ;  siphuncle  very  small,  at  the  points  where  it 
passes  through  the  septa  (but  probably  swollen  between),  placed  on  the 
shorter  axis  of  the  septa  only  about  its  own  breadth  from  the  margin. 
Surface  nearly  smooth,  or  with  more  obscure  lines  of  growth,  which,  like 
the  margins  of  the  septa,  make  a  slight  backward  curve  in  crossing  the 
dorsal  and  ventral  sides. 

Length  of  a  specimen  imperfect,  3.25  inches. 
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This  species  seems  to  be  somewhat  similar  to  0.  occidentale  of  Prof. 
WiNCHELL,  from  the  Michigan  Marshall  group  (Am.  Jour.  Sci.,  xxxiii, 
35G,  1862),  but  differs  in  being  more  rapidly  taperiug,  and  in  haviug  its 
siphuncle  nearly  marginal,  instead  of  placed  midway  between  the  centre 
and  the  margin  of  the  septa.  If  much  swollen  between  the  septa,  its 
siphuncle  mnst  be  really  marginal  at  these  points. 

The  specific  name  was  given  in  honor  of  Prof.  A.  Winohell,  State 
Geologist  of  Michigan. 

Position  and  locality:  White  Sulphur  Springs,  Delaware  conn ty, 
Ohio;  Devonian. 


LOWER  CARBONIFEROUS  SPECIES. 


ECHINODERMATA. 


Genus  DORYORIN^US,  Eoemer. 

DoRYCEiNirs  Kelloggi,  Worthen. 

PI.  20,  Fig.  e. 

Body  below  the  medium  size,  obconical  below  the  arms,  tapering  rap- 
idly to  the  truncated  base,  and  depressed  convex  above ;  base  truncated, 
excavated  for  the  reception  of  the  columnar  facet,  and  slightly  depressed 
at  the  sutures ;  first  radials  a  little  wider  than  high,  three  hexagonal  and 
two  heptagonal ;  second  radials  nearly  twice  as  wide  as  high,  two  i>ent- 
agonal  and  three  hexagonal;  third  radials  twice  as  wide  as  high,  ])ent- 
agonal  and  hexagonal,  each  supporting  on  its  superior  sloping  sides  a 
pentagonal  secondary  radial,  which  is  succeeded  by  another  heptagonal 
secondary  radial,  the  latter  supporting  on  each  of  its  superior  sloping 
sides  two  brachial  pieces,  giving  four  arm  openings  to  each  ray.  First 
anal  piece  heptagonal  and  about  the  same  size  as  the  first  radials,  sup- 
porting three  others  above,  one  of  which  is  pentagonal,  one  hexagonal 
and  one  heptagonal;  these  are  succeeded  by  a  dozen  or  more  minute 
and  irregular  shaped  pieces  extending  up  to  the  spiniferous  or  mammil- 
lary  plate  at  the  apex  of  the  summit    Around  this  central  plate  on  the 
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summit  there  are  six  other  mammillary  plates  of  smaller  size  forming 
three-quarters  of  a  circle,  the  opening  being  on  the  anal  side,  and 
beside  these  there  are  from  one  to  three  other  protuberant  plates  ou  the 
summit  of  each  ray  making  in  all  from  eighteen  to  twenty  protuberant 
plates  on  the  vault.  First  interrradial  a  little  larger  than  the  second 
radials,  hexagonal,  and  supporting  two  smaller  pieces  above,  that  extend 
up  nearly  to  the  base  of  the  arms.  Anal  opening  minute,  slightly  pro- 
tuberant, and  located  immediately  at  the  base  of  the  mammillary  plate 
that  forms  the  apex  of  the  summit.  Surface  of  all  the  plates  finely 
rugose. 

Dedicated  to  Dr.  Geo.  W.  Kellogg,  of.  Keokuk,  Iowa,  from  whom  I 
received  the  typical  specimeik 

Position  and  locality :  Keokuk,  Iowa ;  Keokuk^limestone,  Lower  Car- 
boniferous. 


Genus  SYNBATHOORIN^US  Phillips. 

Synbathoceinus  bobustus,  Shumard. 

PI.  29.  Fig.  4. 
Synbathoerinus  robtutus,  Shumard,  1866.    Traos.  St.  Louis  Acad,  of  Science,  Vol.  S,  p.  397. 

"  Body  below  the  second  radials  depressed  conical,  enlarging  rapidly 
from  the  base,  width  not  quite  double  the  hight,  plates  thick,  surface 
finely  granulose.  Base  pentagonal  above,  short,  widely  truncated  and 
excavated  below  by  the  upper  joint  of  the  column,  margin  of  excava- 
tion finely  but  distinctly  crenulate.  First  radials  wider  than  high,  quad- 
rangular, gently  convex,  double  the  hight  of  the  base ;  facets  for  second 
radials  broad."  The  foregoing  is  Dr.  Shumabd's  original  description, 
to  which  the  example  figured  enables  me  to  add  the  following :  Second 
radials  quadrangular,  wider  than  high  and  tapering  very  gently  upward 
Arms  stout  and  composed  of  slightly  rounded  plates  from  one-half  to 
one-third  as  high  as  wide,  forming  when  closed  a  cylindrical  prolonga- 
tion which  in  the  example  figured  is  about  2.G0  inches  in  length.  Column 
round,  and  composed  of  rather  short  plates,  of  which  about  evei-y  fourth 
one  is  a  little  longer  and  wider  than  the  others,  forming  rim-like  projec- 
tions. 

Position  and  locality :  Greene  county,  Illinois,  and  Buttonmould  Knob, 
Ky. ;  Keokuk  Group,  Lower  Carboniferous. 
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Gbi^us  DIOHOORINUS,  Munster. 
DiCHOOEmus  Fious,  C.  and  L. 

PI.  29,  Fig.  7. 
IXchocrinus  fteus,  Cabsbdat  and  Lyon,  1860.    Proceed.  Am.  Acad.  Arts  and  Scl.,  Yol.  5,  p.  24. 

Body  siibovoid,  inflated  near  the  middle  of  the  first  radials,  from 
which  it  gradually  contracts  both  above  and  below.  Basal  pieces  simi- 
lar in  form  and  size,  and  when  united  presenting  five  slightly  curved 
depressions  and  one  angular  notch  for  the  reception  of  the  radial  and 
anal  pieces.  First  radials  five,  similar  in  form  and  size,  longer  than 
wide,  sub-quadrangular;  the  upper  margin  slightly  indented  for  the 
reception  of  the  second  radials;  second  radials,  six  very  small,  semi- 
circular; third  radials,  six  small,  cuneiform,  axillary,  supporting  on 
their  upper  sloping  sides  two  arms.  Anal  piece  similar  in  form  but 
narrower  than  the  first  radials,  and  like  them  it  supports  a  second  and 
third  radial  and  a  pair  of  arms.  Arms  twelve,  composed  at  their  bases 
of  rather  stout  pieces  nearly  as  long  as  wide,  but  growing  shorter  above, 
and  giving  off  numerojia  pinnulce  to  their  extremities. 

Position  and  locality :  Crawfordsville,  Indiana ;  from  the  shaly  beds 
of  the  Keokuk  Group,  Lower  Carboniferous. 

Genus  BARYCRINUS,  Wachsmuth. 
Barycrinus  striatus.  Wort  hen. 

PI.  29,  Fig.  5. 

Body  rather  large,  broadly  obconic  and  composed  of  massive  plates. 
Basal  series  very  small  and  almost  entirely  concealed  in  the  columnar 
depression.  Subradials  large,  pentagonal  ?  nearly  triangular  in  outline, 
the  upper  angle  being  a  little  longer  than  the  laterals.  First  radials 
nearly  quadrangular,  a  little  wider  at  the  top  than  the  length  to  the 
middle  of  the  facet  for  the  reception  of  the  next  range  of  radials. 
This  facet  is  moderately  concave,  and  sloping  outward  occupies  about 
one-half  the  width  of  the  first  radial  pieces.  Anal  piece  large,  a  little 
longer  than  its  greatest  width,  and  rather  more  than  half  as  large  as 
the  first  radials.  Surface  ornamented  with  four  or  five  prominent  striae 
that  begin  at  the  base  and  run  parallel  with  the  lateral  borders  of  the 
subradials  to  their  upper  angles,  and  thence  diverge  to  the  centre  of 
the  facet  on  the  upper  margin  of  the  first  radials.  A  granulose  structure 
is  also  observable  on  the  remaining  portion  of  the  body  plates.    These 
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surface  markings  will  serve  to  distinguish  it  from  any  other  species  of  the 
genus  at  present  known  in  the  Lower  Carboniferous  limestone.  Arms 
and  column  unknown. 

Position  and  locality :    Otter  creek,  Jersey  county,  Illinois;  Keokuk 
limestone,  Lower  Carboniferous. 


Gb^js  POTERIOOKINUS. 

PoTEEiocBiNUS  HovBYi,  Wortheu. 

PL  29,  Pig.  6. 

Body  below  the  second  radials  obconical  and  tapering  very  gradually 
from  the  top  of  the  first  radials  to  the  column.  Base  nearly  twice  as 
wide  at  the  top  as  long,  truncated  below  the  breadth  of  the  column; 
basal  plates  longer  than  wide,  pentagonal  in  form,  with  salient  angles 
above ;  subradials  comparatively  large,  length  and  breadth  about  equal, 
and,  so  far  as  can  be  ss^en  in  the  specimen  under  examination,  hexago- 
nal; first  radial  plates  smaller  than  the  subradials,  pentagonal  and 
truncated  squarely  across  their  upper  margins  for  the  reception  of  the 
next  radial  pieces ;  second  radials  a  little  longer  than  wide,  rounded 
and  slightly  constricted  in  the  middle,  pentagonal,  and  supporting  the 
arms  on  their  superior  sloping  sides. 

Arms  very  long,  two  to  each  ray  in  two  of  the  rays  seen,  and  one  only 
in  the  other  or  anterior  ray  (as  in  P.  Coryi)^  and  composed  of  rather 
short,  rounded,  wedge-shaped  pieces,  and  giving  off  long  slender  pin- 
nulcB  to  their  extremities.  Ventral  tube  very  long,  cylindrical,  composed 
of  rather  large  plates  with  short,  stout  spines  at  the  summit.  Column 
round  and  composed  of  rather  thin  plates  at  the  base. 

Position  and  locality :  Crawfordsville,  Indiana,  in  shales  of  the  Keo- 
kuk group,  Lower  Carboniferous. 

I  take  pleasure  in  dedicating  this  fine  species  to  Prof.  E.  O.  Hoyey, 
of  Wabash  College,  Crawfordsville,  Indiana. 

POTEEiocEiNUS  COEEYi,  Worthen. 

PI.  29,  Fig.  2, 3. 

Body  below  the  base  of  the  arms  rather  deeply  cup-shaped  or  truncato- 
obconic;  basal  plates  small  pentagonal,  and  projecting  about  half  their 
length  above  the  truncated  base.  Subradials  moderately  large,  higher 
than  wide  and  hexagonal.  First  radials  pentagonal  and  about  once  and 
a  half  as  wide  as  high,  rather  smaller  than  the  subradials,  and  four  of 
them  truncated  their  whole  width  for  the  reception  of  a  second  radiil 
piece.    Second  radials  less  than  half  as  high  as  the  first  and  rounded 
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on  tbe  outside ;  third  radials  about  as  high  as  the  first,  four  in  uumber 
and  giving  support  on  their  upper  sloping  angles  to  two  arms  that  con- 
tinue single  to  their  extremities.  The  middle  ray  on  the  anterior  side 
gives  off  a  single  arm  from  the  summit  of  the  first  radial  piece,  which, 
like  the  others,  continues  simple  to  its  extremity.  First  anal  plate  hex- 
agonal, about  as  large  as  the  subradials,  upon  the  upper  angles  of  which 
it  rests,  and  supporting  two  smaller  plates  above,  which  are  succeeded 
by  others  still  smaller  that  extend  up  to  the  base  of  the  ventral  tube. 
Ventral  tube  composed  of  very  smatl  plates,  aud  strongly  inflated  at 
the  summit,  with  a  well-marked  anal  opening  on  its  anterior  side  about 
half  an  inch  above  its  lower  extremity.  The  plates  surrounding  this 
opening  form  a  prominent  projecting  rim,  such  as  may  be  seen  around 
this  opening  in  the  crinoids  where  it  is  located  on  the  side  of  the  body 
as  in  Agaricocrinus  AmericaniLSj  and  many  others.  This  character  may 
also  be  seen  more  distinctly  expressed  in  the  example  of  Scaphiocrinus 
itncuSj  figure  1  of  the  same  plate. 

This  species  is  nearly  related  to  P.  Indiantyisis,  M.  and  W.,  Vol.  II F, 

Geological  Survey  of  Illinois,  p.  515,  PI.  20,  fig.  4,  but  differs  from  that 

in  the  form  and  proportion  of  its  body  plates,  and  in  the  number  and 

arrangement  of  its  arms. 

'^  Position  and  locality:    Grawfordsville,  Indiana,  in  shales belongiDg to 

the  Keokuk  group,  Lower  Carboniferous. 

f  This  species  is  dedicated  to  Mr.  L.  W.  Coeby,  of  Grawfordsville, 

Indiana,  from  whom  the  typical  specimen  was  received.    For  the  speci- 

•  men  showing  the  ventral  tube,  I  am  indebted  to  Prof.  E.  O.  Hovey,  of 

Wabash  GoUege. 

POTERIOCEINUS  VAN  HOBNEI,  Worthcu. 

PI.  31,  rig.  a,  3. 

Body  obconical  below  the  arms,  surface  smooth ;  basal  plates  pentag- 
onal as  seen  beyond  the  facet  for  the  reception  of  the  column,  a  little 
wider  than  long  and  uniting  to  form  a  shallow  cnp;  subradials,  three 
I)entagonal  and  two  hexagonal,  length  aud  breadth  about  equal ;  first 
radials  nearly  once  and  a  half  as  wide  as  long,  pentagonal  and  a  little 
concave  on  their  upper  margins  so  as  to  leave  a  suture  between  that  and 
the  second  radial  plate;  second  radials  on  the  anal  side  nearly 
twice  as  long  as  wide,  strongly  rounded  and  constricted  in  the  middle 
and  supporting  the  arms  on  their  superior  sloping  angles.  Arms,  two 
to  each  ray,  as  far  as  can  be  seen  on  our  specimens,  composed  of  smooth 
i  wedge-formed  pieces,  and  apparently  continuing  single  to  their  extrem- 

ities.   Anal  plates,  seven  or  eight  visible,  the  two  lowest  less  than  half 
the  size  of  the  subradials,  pentagonal,  and  resting  on  the  upper  mar- 
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gin  of  one  of  the  irregalar  shaped  subradials,  those  above  are  smaller 
and  decrease  in  size  upward.  Ventral  tube  long  and  apparently  cylin- 
drical (the  apex  is  broken  off  in  our  specimeD)  and  composed  of  small 
pentagonal  plates,  crenulated  or  indented  on  their  margins,  giving  them 
a  stellate  appearance.  Column  distinctly  pentagonal  at  its  junction 
with  the  base  and  for  an  inch  below,  which  is  as  far  as  it  can  be  seen  in 
our  specimens.  This  feature  alone  will  serve  to  distinguish  it  from  any 
other  species  known  to  us  from  this  horizon. 

Position  and  locality :  Alton,  Illinois,  from  the  upper  division  of  the 
St.  Louis  group,  Lower  Carboniferous. 

Dedicated  to  my  friend  W.  C.  Van  Horne,  Esq.,  to  whom  I  am 
indebted  for  the  use  of  one  of  the  examples  figured. 

POTEEIOOEINUS  PEOBOSCIDIALIS,  Worthen. 

PI.  31,  Fig.  1. 

Body  below  the  base  of  the  arms  depressed  obconical,  base  small, 
scarcely  projecting  beyond  the  circumference  of  the  first  columnar 
joints;  basal  pieces  rather  small,  nearly  twice  as  wide  as  high  and 
forming  a  shallow  cup.  Subradials,  so  far  as  they  can  be  seen  on  the 
anal  side,  a  little  wider  than  long  and  hexagonal;  first  radial  plates 
about  once  and  a  half  as  wide  as  high  and  pentagonal ;  second  radials 
a  little  shorter  than  the  first,  quadrangular;  third  radials  as  long  as  the 
second,  pentagonal,  and  supporting  two  arms  on  their  superior  sloping 
sides.  Anal  plates,  eight  to  ten  visible,  extending  up  and  overlaping 
or  merging  into  the  ventral  tube.  The  two  lowest  ones  are  the  largest 
and  hexagonal,  the  succeeding  ones  growing  smaller  as  far  as  they  can 
be  traced,  and  all  pentagonal  or  hexagonal.  Arms,  two  to  each  ray 
'  on  the  anal  side,  and  they  appear  to  bifurcate  on  the  sixth  or  tenth 
plate,  which  is  produced  laterally  into  a  short,  stout  spine.  Ventral 
tube  nearly  two  inches  long,  and  apparently  a  little  inflated  at  its  upper 
extremity,  where  it  is  surmounted  by  three  or  more  short  pointed  spines. 
The  surface  of  this  organ  is  ornamented  with  longitudinal  ridges,  which 
seem  to  be  dotted  along  their  upper  extremities  with  minute  dimples 
or  oval  depressions,  and  are  connected  by  oblique  stride,  that  give  a 
beautiful  cancellated  appearance  to  its  surface  under  a  magnifier.  Col- 
umn round,  and  composed  of  alternating  thin  and  moderately  thick 
joints,  the  latter  projecting  a  little  beyond  the  others. 

Position  and  locality:  Carondelet,  Mo.,  in  the  upper  division  of  the 
St.  Louis  limestone,  Lower  Carboniferous. 
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Subgenus  SOAPHIOCRINUS,  Hall. 

SCAPHIOOBINUS  UNICUS. 
PI.  29,  Fig.  1. 

Seaphioerinus  unicug,  Hall,  1861.  Prelim.  Descr.  New  Ciinoidea,  p.  8.  8.  unietts,  Mkbk  and  WOBTHEir, 

1872,  Geol.  Survey  of  111.,  Vol.  V,  p.  493,    PI,  15,  flg.  5. 

''  Body  broadly  cap-shaped,  with  a  deeply  depressed  base,  somewhat 
abruptly  spreading  at  the  summit  of  the  first  radials.  Basal  plates  and 
lower  ends  of  the  subradials  forming  the  bottom  and  sides  of  the  cavity. 
Arms  dividing  on  the  second  radial  plate;  each  division  bifurcating 
twice  and  rarely  three  times.  The  anterior  ray  has  a  single  arm,  which 
is  undivided  throughout.  This  single  arm  is  a  strongly  distinctive  char- 
acter." 

The  above  is  the  original  description  of  this  species  as  published  in 
1861,  and  the  figure  of  an  unique  specimen  is  introduced  here,  showing 
the  full  form  of  the  ventral  tube,  with  a  well  marked  anal  opening  on 
its  anterior  side,  situated  about  midway  between  the  apex  and  base  of 
this  organ.  The  ventral  tube  is  strongly  inflated  at  the  upper  extremity, 
and  is  surmounted  by  three  or  more  strongly  pointed  spines.  So  far  as 
I  am  aware  this  and  the  Poteriocrinus  Goreyi  are  the  only  examples  of 
crinoidea  yet  discovered  showing  the  position  of  the  anal  opening  in 
the  Poteriocrinidce. 

Position  and  locality :  Crawfordsville,  Ind.,  Keokuk  group.  Lower 
Carboniferous.  I  am  indebted  to  Prof.  E.  O.  HovBY,.of  Wabash  Col- 
lege, for  this  unique  specimen. 

SCAPHIOCRINUS  ABNOEMis,  Worthen. 

PI.  31.  Fig.  6. 

Body  truncato-obconic,  basal  plates  small,  and  concealed  in  the  col- 
umnar depression ;  subradials  not  well  shown  in  our  specimen,  in  which 
the  body  plates  are  somewhat  distorted  by  pressure ;  two  of  the  radial 
pieces  longer  than  wide  and  hexagonal,  the  others  about  as  wide  as  long 
and  pentagonal,  each  giving  support  above  to  a  second  radial  piece. 
Second  radials  about  as  wide  as  long,  constricted  about  the  middle,  and 
two  of  them  supporting  two  arms  on  their  upper  sloping  sides,  which ' 
continue  single  as  far  as  they  can  be  seen.  On  two  of  the  other  rays, 
and  probably  on  all  three  of  them,  a  single  arm  proceeds  from  their 
upper  oblique  margins,  and  not  dividing,  make  but  seven  or  eight  arms 
altogether.  Arms  composed  of  a  single  series  of  stout,  wedge-shaped 
pieces,  giving  oif  numerous  pinnulce  from  their  inner  margins,  com- 
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posed  of  rather  stout,  rooud  pieces,  two  or  three  times  as  long  as  wide. 
The  uumber  and  arrangement  of  the  arms  of  this  species,  which  sug- 
gested the  specific  name,  will  distinguish  it  from  any  other  form  at 
present  known  from  this  horizon. 

Position  and  locality :    Monroe  county,  Illinois,  in  the  upper  division 
of  the  St.  Louis  group.    Lower  Carboniferous. 


Genus  ONYOHOORINUS,  L.  and  O. 

Onychoobinus  MAGNUS,  Worthen. 

PL  31,  Fl£.  5. 

Body  large,  and  composed  of  massive  and  apparently  smooth  plates. 
Basal  pieces  small,  and  entirely  concealed  iu  the  columnar  depression. 
Subradials  of  unequal  size,  the  two  on  the  anal  side  much  smaller  than 
the  others,  and  the  three  on  the  anterior  side  showing  a  pentagonal  form 
beyond  the  columnar  facet.  First  radial  pieces  twice  as  wide  as  long, 
hexagonal  and  heptagonal,  counting  the  slight  angular  depression  on 
their  upper  margins;  second,  third  and  fourth  radials  nearly  as  wi<le 
and  rather  shorter  than  the  first;  ilfth  radials  as  long  as  the  first,  meas- 
uring to  the  top  of  their  upper  angles,  and  supporting  on  their  upper 
sloping  margins  the  first  of  a  double  series  of  secondary  radials  or 
brachial  pieces,  of  which  about  27  or  28  can  be  counted  in  each  series 
on  two  of  the  rays,  but  gradually  diminishing  in  size  to  their  extremi- 
ties, where  they  are  no  larger  than  their  pinnulsB.  Each  of  the  ten 
arms  gives  off  on  alternate  sides  from  the  third,  fourth  or  fifth  plate 
clusters  of  fitout  pinnulse  composed  of  plates  similar  to  those  of  the 
arms,  but  gradually  decreasing  in  size  to  their  extremities.  All  the  arm 
plates,  as  well  as  those  of  the  pinuulaB,  are  angular  below,  the  angle 
fitting  into  a  depression  in  the  subordinate  plate.  A  single  anal  plate 
only  is  visible  in  our  specimen,  and  by  an  oversight  this  is  not  repre- 
sented in  the  drawing.  It  is  small,  about  twice  as  long  as  wide,  and 
apparently  pentagonal.  Column  round,  comparatively  large  at  its 
junction  with  the  base,  composed  of  very  thin  equal  segments  connect- 
ing by  crenulated  sutures,  and  decreasing  in  diameter  nearly  one-half 
in  the  space  of  an  inch  below  the  base. 
Position  and  locality :  Monroe  county,  Illinois,  in  the  upper  division 
*  of  the  St.  Louis  group.    Lower  Carboniferous. 
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Genus  PENTKEMITES,  Say. 
Pentbemites  (Teio(elocrinus)  Varsouviensis,  Worthen. 

PI.  31,  Fig.  8  and  9. 

Base  strongly  triangalar,  becoming  pentagonal  above,  and  a  little 
more  than  half  as  long  as  the  radial  pieces.  Badials  rather  narrow, 
elongate,  borders  nearly  parallel,  angalated  below  and  flattened  on 
the  sides,  and  truncated  for  the  reception  of  the  interradial  pieces. 
Interradials  rather  small,  lanceolate,  and  reaching  nearly  or  quite  to 
the  summit.  Pseudo-ambulacral  fields  narrow,  linear,  and  extending 
downwards  less  than  half  the  length  of  the  radial  pieces,  and  each 
containing  about  sixty  pore  pieces  arranged  in  a  double  row. 

This  species  is  closely  allied  to  P.  linmtus^  Shnm.,  from  the  Burlington 
limestone,  but  differs  in  its  more  triangular  base,  in  the  proportions  of 
its  principal  pieces,  and  in  the  number  of  pore  pieces  in  its  pseudo- 
ambulacral  fields. 

Position  and  locality :  Warsaw,  and  Monroe  county  near  Columbus, 
Illinois,  in  the  Warsaw  division  of  the  St  Louis  group.  Lower  Car- 
boniferous. 

Pentbemites  (Tbicceloorinus)  obliquatus,  Ecemer,  sp. 

PL  31,  Fig.  4. 
PerUatremalitei  oMiquatw,  Rcrmbb,  189S ;  Monog.  Blast,  p.  47,  PI.  3,  fig.  11. 

This  species  also  occura  in  the  Warsaw  division  of  the  St.  Louis 
group  in  Monroe  county,  Illinois,  and  not  in  the  Archimedes  beds  bf 
Baudolph  county,  jas  cited  by  Koemer. 

Genus  SPIRIFER,  Sowerby. 

Spibifeb  fastioatus,  M.  and  W. 

Pi.  30,  Fig.  3. 
Spir\f§r  /cutigatut,  HsRK  and  Wobthrm,  1S70.    Proceed.  Acad.  Nat.  Sol.,  Philad.,  p.  36. 

Shell  attaining  a  rather  large  size,  moderately  convex,  very  trans- 
verse, or  distinctly  more  than  twice  as  wide  as  long ;  greatest  breadth 
on  the  hinge  line;  lateral  extremities  very  attenuate  and  acutely 
pointed  in  young  specimens,  but  becoming  more  obtuse  in  larger  individ- 
uals ;  front  and  anterior  lateral  margins  broadly  and  rather  regularly 
rounded.     Dorsal   valve   nearly   as   convex   as     the   ventral;    beak 
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depressed,  somewhat  incurved,  and  scarcely  projecting  beyond  the  hinge 
line ;  area  of  rather  more  than  nsual  breadth  for  that  of  a  dorsal  valve, 
and  arched  with  the  beak ;  mesial  fold  commencing  at  the  beak  scarcely 
larger  than  one  of  the  ribs  on  each  side  of  it,  bat  increasing  gradually 
in  breadth  and  prominence  to  the  front,  where  it  is  occupied  by  9.bont 
81X  to  eight  cost8B,  which,  however,  coalesce  into  one  or  two  at  the  beak. 
Ventral  valve  regularly  convex  over  the  central  region,  and  somewhat 
compressed  toward  the  lateral  extremities ;  mesial  sinus  commencing 
narrow  and  very  small  near  the  beak,  and  widening  and  deepening 
gradually  to  the  front,  where  it  is  occupied  by  about  eight  depressed, 
rounded  costae,  which,  like  those  on  the  fold  of  the  other  valve,  coalesce 
with  those  on  each  side  and  with  each  other,  so  as  to  leave  but  one  that 
extends  quite  to  the  beak;  beak  rather  depressed  and  not  projecting 
much  beyond  the  hinge  line,  arched  or  moderately  incurved;  area  rather 
narrow,  and  extending,  with  almost  perfectly  parallel  margins,  quite  out 
to  the  lateral  extremities  of  the  hinge,  marked  by  the  usual  trans\  erse 
and  vertical  striae ;  foramen  wider  than  high,  rather  large,  and  extend- 
iug  close  up  under  the  rather  flattened  apex  of  the  beak. 

Surface  ornamented  by  depressed,  rounded,  bifurcating  or  trifld,  more 
or  less  fasciculated  costse,  about  five  of  which,  on  each  side  of  the  mesial 
and  sinus  fold,  are  larger  .than  the  others,  and  divide  before  reaching  the 
front  so  as  to  form  as  many  fasciculi  of  two  or  three  ribs  each,  the 
furrows  between  which  are  less  strongly  defined  than  those  between  the 
buudlei».  Toward  the  lateral  extremities  some  eight  or  ten  smaller, 
simple,  obscure  costal,  that  do  not  reach  the  beaks,  may  also  be  counted 
on  each  side  of  each  valve,  gradually  becoming  obsolete  near  the  ends. 
Crossing  the  whole,  fine  obscure,  undulating  stride,  and  a  few  stronger 
marks  of  growth  may  be  observed  on  well  preserved  specimens,  the 
stride,  however,  excepting  near  the  front  and  lateral  margins,  not  being 
readily  seen  without  the  aid  of  a  magnifier. 

Length  about  1.'15  inch,  breadth  2.20  inches,  convexity  about  1.50  inch, 
hight  of  area  at  the  beak  .26  inch. 

We  have  had  specimens  of  this  fine  Spirifer  under  consideration  for 
a  long  time,  and  after  numerous  careful  comparisons  we  have  been 
unable  to  identify  it  with  any  of  the  described  species.  It  seems  to  be 
most  nearly  allied  to  our  common  Coal  Measure  species  S.  cameratus^ 
of  Morton,  with  which  it  agrees  in  the  fasciculated  character  of  its  costa), 
and  in  general  appearance.  It  differs,  however,  in  several  characters 
by  which  it  can  be  readily  distinguished  on  comparison.  In  the  first 
place,  its  larger  fasciculated  costse  are  distinctly  broader,  and  rather 
more  depressed  on  the  anterior  slope  of  its  valves,  and  proportionally 
less  numerous.  The  incurved  apex  of  the  beak  of  its  ventral  valves 
is  always  less  abruptly  curved,  and  much  more  flattened.    The  most 
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marked  character,  however,  is  to  be  observed  in  its  cardinal  area,  which 
has  its  margins  almost  perfectly  parallel,  instead  of  being  always 
sloping  from  the  beak  to  the  lateral  extremities.  The  same  characters 
and  its  narrow  mesial  fold  and  sinas  distinguish  it  from  the  variety  of 
8.  striatus  with  somewhat  fasciculated  costae.  It  belongs  to  the  sub- 
genus THgonotreta. 

Position  and  locality  :  Grawfordsville,  Indiana,  in  the  shales  of  the 
Keokuk  group.     Lower  Carboniferous. 

Spibifeb  neglectus.  Hall. 

PJ.  30,  Fig.  3  a,  and  1  c. 
Spirifer  negleetut,  Hall,  1858.    Geol.  of  Iowa,  Vol  I,  Part  3,  p.  643,  PI.  SO,  fig.  5. 

''Shell  transversely  oval,  gibbous;  hinge  line  less  than  the  greatest 
width,  rounded  at  the  extremities.  Dorsal  valve  convex;  mesial  fold 
small  at  the  beak,  increasing  rapidly  towards  the  front,  where  it  is  very 
prominent,  not  plicated;'  beak  a  little  elevated  above  the  hinge. 
Incurved.  Ventral  valve  a  little  more  convex,  elevated  in  the  umbonal 
region,  mesial  sinus  broad  and  deep,  with  one  broad,  faint  plication  in 
the  middle,  and  indications  of  another  on  each  side ;  umbo  very  gibbous ; 
beak  strongly  arched  ;  area  high  arcuate,  its  lateral  margins  rounding 
gradually  on  each  side ;  foramen  large,  triangular,  a  little  higher  than 
wide. 

Surface  marked  by  about  six  broad,  depressed  and  rounded,  simple 
plications  on  each  side  of  the  mesial  fold  and  sinus;  concentrically 
crossed  by  fine  undulating  striae  and  a  few  stronger  wrinkles  of  growth.*' 

Position  and  locality :  Warsaw,  Hamilton  and  Nauvoo,  Illinois,  and 
Keokuk,  Iowa.    Keokuk  limestone.  Lower  Carboniferous. 

Spibifeb  suboebiculabis,  Hall.    . 

PI.  30,  Fig.  I. 
Spir^er  mborbietOaria,  Hall,  1858.    Geol  of  Iowa,  Vol.  I,  Part  S,  p.  644. 

^^Shell  suborbicular,  length  and  width  nearly  equal  or  somewhat 
wider  than  long ;  hinge  line  much  shorter  than  the  width  of  the  shell ; 
cardinal  extremities  regularly  curved.  Dorsal  valve  convex,  gibbous 
above  the  middle,  with  the  mesial  fold  becoming  defined  below  the 
beak,  and  somewhat  prominent  at  the  base.  Ventral  valve  convex, 
gibbous  above  the  middle,  with  elevated  umbo  and  beak  abruptly 
incurved  over  a  narrow  area,  which  in  length  is  about  equal  to  half  the 
width  of  the  shell;  foramen  with  the  dental  lamellae  projecting,  and 
partially  closed  by  pseudo-teltidium. 
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Surface  marked  by  broad,  flattened,  scarcely  defloed  plications,  of  ) 

which  there  are  seven  or  eight  on  each  side  of  the  mesial  fold  andsinas, 
with  two  or  three  more  faintly  dt-fined  on  these  parts  of  the  shell,  and 
some  appearance  of  a  small  plication  in  the  center  of  the  sinns." 

Position  and  locality :  Warsaw,  Hamilton,  Nauvoo,  Kiota,  and  various 
other  places  in  Illinois,  and  Keoknk,  Iowa.  Keokuk  limestone.  Lower 
Carboniferous. 


Genus  MYALINA,  deKoninck. 

Myalina  Keokuk,  Worthen. 

PI.  30,  Fig.  5. 

Shell  of  medium  size,  subquadrate,  about  once  and  a  half  as  high  as 
wide,  rather  obliqua ;  hinge  nearly  straight  and  as  long  as  the  greatest 
breadth  of  the  valves  below ;  anterior  side  a  little  sinuate,  posterior 
side  compressed  towards  the  margin,  sinuate  or  deflected  inwards  imme- 
diately below  the  hinge  and  rounding  into  the  base  below  ;  beak  of  the 
left  valve  pointed,  projecting  beyond  the  hinge  and  curving  forward  and 
inward.  Surface  marked  by  distinct,  rather  irregular  laminsB,  of  which 
five  or  six  may  be  counted  in  the  space  of  half  an  inch. 

Length  of  an  average  sized  specimen,  2.2  inches ;  breadth,  1.25  inch ; 
convexity  of  left  valve,  about  0.37  inch. 

Position  and  locality:  Keokuk,  Iowa,  and  Warsaw,  Nauvoo  and 
Hamilton,  Illinois;  Keokuk  limestone.  Lower  Carboniferous. 

Genus  PINIiTA,  Linn. 
Pinna  subspatulata,  Worthen. 

PI.  30.  Fig.  4. 

This  shell  is  only  known  from  casts  of  single  valves  which  do  not 
admit  of  a  minute  description.  It  is  above  the  medium  size,  the  speci- 
mens seen  usually  ranging  from  8  to  10  inches  in  length,  by  1^  in 
breadth  at  the  posterior  end.  Valves  very  gradually  tapering,  sides 
apparently  flattened  towards  the  posterior  end,  which  seems  to  have 
been  obliquely  rounded,  judging  from  the  lines  of  growth  to  be  seen  on 
the  surface  of  the  cast.  Cardinal  margin  slightly  thickened  with  a 
rather  well  defined  cardinal  ridge  at  the  edge.  Surface  markings 
unknown. 

In  general  form  it  resembles  P.  spatula  of  McCoy,  from  the  Carbon- 
iferous limestones  of  Derbyshire,  but  ours  is  a  larger  shell  than  the 
European  species,  and  rather  wider  in  proportion  to  its  length. 
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Position  and  locality :  Qaite  rare  in  the  Keokuk  limestone^  at  Keo- 
kuk, Iowa,  and  Warsaw,  Illinois.  A  single  example  of  apparently  the 
same  species,  has  been  found  in  the  Warsaw  division  of  the  St.  Louis 
Group,  at  Warsaw,  Illinois. 


COAL  MEASURE  SPECIES 


Genus  AXOPHYLLUM,  Edwards  and  Haime. 

AxoPHTLLXJM  BUDis,  White  and  St.  John. 

PL32,  Flg.6,ft,b,o.  , 

<'  Coral  irregularly  turbinate,  contorted,  often  attached  along  a  great 
portion  of  its  length,  usually  expanding  rapidly;  surface  marked  by 
irregular  concentric  undulations  of  growth,  and  often  also  by  numerous 
rootlets,  some  of  which  clasp  the  objects  to  which  they  may  be  attached. 
Outer  portion  of  the  calyx  shallow,  central  portion  rather  deep,  colu- 
mella small,  flattened,  the  greater  diameter  being  from  the  concave  to 
the  convex  side." 

The  above  is  the-  original  description  of  this  species  by  the  authors 
cited  above,  as  published  in  the  Trans,  of  the  Chicago  Acad,  of  Sciences, 
Yol.  I,  p.  117,  and  agrees  very  well  with  the  Illinois  specimens  illustra- 
ted on  PL  32,  fig.  6.  ^ 

Position  and  locality :  Near  Collinsville,  St.  Clair  county,  Illinois, 
from  a  calcareous  shale  117  feet  above  the  Belleville  coal. 


AXOPHYLLUM  mFUNDiBULUM,  Worthen. 

PL  32,  Fig.  7. 

Coral  turbinate,  sometimes  showing  indications  of  attachment  at  the 
lower  extremity ;  epitheca  thin,  and  showing  on  its  surface  numerous 
undulations  of  growth,  the  young  Individuals  originating  at  the  bottom 
of  the  calyx,  and  the  old  examples  presenting  the  appearance  of  a  series 
of  deep  cups  placed  one  within  the  other.  Septa  about  40.  Colu- 
mella nearly  obsolete  in  some  examples,  and  much  less  strongly  defined 
than  in  A.  rudis. 

Position  and  locality:  Clark  county,  Illinois,  about  the  horizon  of 
coal  No.  12. 
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Genus  OYATHOXONIA,  Michelin. 
Otathoxonia  distobta,  Worthen. 

PI.  38,  Fig.  4. 

Coral  small,  cylindrical^  more  or  less  distorted  and  gradually  tapering 
at  the  lower  extremity,  where,  in  some  examples,  it  shows  the  bases  of 
several  small  spines  or  rootlets;  snrface  showing  numerous  distinct 
longitudinal  striae,  crossed  by  rather  indistinct  wrinkles  of  growth. 
Oalice  circular,  rather  deep,  with  a  small  columella  visible  in  one  of  our 
specimens.    Septa  22  to  24  or  more. 

Position  and  locality :  Cumberland  county,  Illinois.  Bare  in  the 
limestone  over  coal  No.  16,  associated  with  Fusulina  cylindrical  etc. 


Genus  OH^TETES,  Eischer. 

Ch^tetes  !  OABBONAEiA,  Wortheu. 

PI.  32,  Fig.  5. 

Coral  cylindrical  or  ramose,  calices  rather  unequally  developed,  coral- 
lites  small  and  radiating  from  the  center  with  closely  arranged  tahuke. 

We  refer  this  form  to  the  genus  Chcetetes  with  hesitation  in  view  of  its 
rather  undefined  characters,  but  as  the  species  illustrated  is  a  well 
marked  form  in  the  Coal  Measures,  it  seems  desirable  that  it  should 
have  some  designation. 

Position  and  locality :  St.  Clair  county,  Illiuois ;  in  the  calcareous 
shales  over  the  Belleville  coal. 


PoTEBiocBiNUS  LASi  LLENSis,  Worthen. 

PI.  32,  Fig.  3. 

Body  below  the  base  of  the  arms  obconic,  very  gradually  tapering  to 
the  middle  of  the  subradials  and  more  rapidly  below ;  base  small,  trun- 
cated for  the  reception  of  the  columnar  facet,  and  about  twice  as  wide 
as  high ;  subradials  of  moderate  size,  length  and  breadth  nearly  equal, 
three  hexagonal  and  two  heptagonal ;  first  radials  about  once  and  a 
half  as  wide  as  high,  pentagonal ;  first  anal  plate  smaller  than  the  sub- 
radials between  the  upper  angles  of  which  it  rests,  pentagonal ;  second 

anal  plate  longer  than  wide,  hexagonal,  and  resting  on  the  upper  trun-  '^ 

cated  margin  of  a  subradial ;  third  anal  plate  rather  wider  than  long,  : 

hexagonal  or  heptagonal,  and  resting  on  the  upper  truncated  margin  of  | 


I 

I 

.  i 
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the  first  anal  piece.    All  the  body  plates  are  depressed  at  the  aQgles, 
I  giving  it  a  pentalobate  character  somewhat  like  Barycrimis  pentagonus 

{  of  th^  Keokuk  liinestODe. 

Position  and  locality :   LaSalle,  Illinois ;  Upper  Coal  Measures. 

Genus  EUPACHYORINUS,  Meek  and  Worthen. 

EupAOHTOEmus  Ceaigu,  Worthen. 

PI.  32,  Fig.  1. 

Body  subhemispherical  below  the  summit  of  the  first  radial  pieces, 
composed  of  rather  thick  smooth  plates,  with  a  moderately  deep  cou- 
cavity  ou  the  uuder  side.  Basal  plates  small  aud  coucealediu  the  basal 
depression;  subradials  rather  large,  the  form  of  some  of  them  not 
shown  in  our  specimen  from  its  slightly  distorted  condition,  but  four  of 
them  are  probably  hexagonal  and  one  heptagonal,  with  their  superior 
angles  projecting  upwards  about  two-thirds  the  length  of  the  first  radial 
pieces,  and  strongly  incurved  below.  First  radials  twice  as  wide  as 
high,  pentagonal,  and  beveled  on  their  upper  margins  so  as  to  leave  a 
well  defined  suture  between  them  and  the  second  radial  pieces.  Second 
radials  as  wide  as  the  filrst  below,  but  gradually  narrowing  upwards, 
and  produced  laterally  into  short  stout  spines,  and  supporting  on  their 
upper  truncated  margins  two  stoat  brachial  pieces  that  give  origin  to 
two  arms  to  each  ray.  Arms  commencing  with  a  single  series,  but 
changing  on  the  second  or  third  piece  to  a  double  series  of  rather  short 
stout  interlocking  pieces,  that  are  at  first  more  than  twice  as  wide  as 
high,  but  gradually  diminishing  in  width  towards  their  upper  extremi- 
ties.   One  very  small  anal  piece  only  is  partly  visible.    Column  unknown. 

The  basal  portion  of  this  species  might  be  mistaken  for  Shumabd's 
Scaph.  t  hemisphericuSj  but  it  differs  from  that  in  its  more  massive  body 
plates,  and  the  more  triangular  form  of  the  upper  portion  of  its  sub- 
radials. From  Eupach.  Fayettensis  it  may  be  distinguished  by  its  larger 
size,  more  robust  form  and  less  convex  body  plates. 

Position  and  locality  :  Yandalia  coal  shaft,  from  a  bed  of  black  argil- 
laceous shaly  limestone  at  the  depth  of  about  230  feet,  and  probably 
near  the  horizon  of  Ko.  10  coal. 

Dedicated  to  Mr.  R.  M.  Cbaig,  of  Yandalia,  to  whom  I  am  indebted 
for  the  use  of  the  unique  specimen  figured. 
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ExjPAOHYOEmus  Bassetti,  Worthen. 

•  PI.  32,  Fig.  3. 

Body  large,  sab-hemispherical,  width  aboat  ouce  and  a  half  as  much 
as  the  hight.  Base  small,  depressed,  with  the  basal  plates  hidden  by 
the  eolamnar  facet.  Sabradials  large,  hexagonal  so  far  as  can  be  seen 
from  the  examples  under  examination,  length  and  breadth  nearly  equal, 
and  curving  into  the  basal  concavity  below.  First  radials  about  once 
and  a  half  as  wide  as  high,  pentagonal ;  second  radials  as  wide  as  the 
first,  less  than  half  as  high,  except  one  on  the  anal  side,  >^hich  is  about 
three-fourths  the  hight  of  the  first  radial  on  which  it  rests,  and  more 
decidedly  pentagonal  than  the  others,  and  all  supporting  on  their  mar- 
gins two  nearly  quadrangular  brachial  pieces  that  support  the  arms. 
One  anal  plate  only  is  visible,  about  twice  as  high  as  wide,  apparently 
hexagonal,  resting  partly  on  two  of  the  subradials,  and  extending 
upward  nearly  or  quite  as  high  as  the  upper  lateral  angles  of  the  second 
radials,  and  curved  inwardly  at  its  upper  extremity.  Arms,  four  on  the 
two  posterior  rays,  and  apparently  but  two  on  the  others,  though  the 
anterior  side  is  but  partially  seen  in  our  specimens,  composed  of  rather 
short  stout  plates,  the  first  ones  single,  but  soon  merging  into  a  double 
series  of  short  interlocking  pieces,  that  decrease  very  gradually  in  width 
towards  the  upper  extremities  of  the  arms.  The  entire  surface  of  the 
body  and  arms  ornamented  with  numerous  irregularly  disposed  wart- 
like prominences,  giving  to  it  a  very  strongly  marked  verrucose  appear- 
ance. 

Column  slender,  and  composed  of  round  alternating  thin  and  thicker 
joints,  the  latter  a  little  projecting,  with  numerous  lateral  appendages, 
or  side  arms,  composed  of  small,  rather  thick  round  joints,  connected 
by  strongly  crenulated  sutures. 

This  species  is  nearly  related  to  the  one  described  by  Messrs.  Whits 
and  St.  John,  in  the  Trans.  Chicago  Acad.  Sci.  Vol.  I,  page  117,  under 
the  name  Hydreinocrinus  t  verrueosuSj  but  difi;6rs  from  that  in  its  more 
robust  form,  in  not  having  the  margins  of  its  body  plates  beveled,  in  the 
form  of  its  anal  plate,  and  in  its  somewhat  different  style  of  ornament- 
ation. 

Position  and  locality :  Same  as  the  last.  Dedicated  to  Dr.  O.  W. 
Bassett,  of  Yandalia,  to  whom  I  am  indebted  for  the  use  of  one  of  the 
examples  figured,  as  well  as  for  liberal  contributions  of  interesting  fos- 
sils from  Fayette  county,  and  for  many  acts  of  personal  kindness  and 
attention. 
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.  Genus  CONOC ABDIUM,  Bronn. 

CoNOGABDiUM  OBLiQUUM,  M.  and  W. 

PL  3a,  Fig.  4. 
Oonocardium  oUiquum,  Mbbk  and  Wortiibn,  1865.    Proceed.  Aoad.  Nat.  SoL,  Phflad.,  page  948. 

Shell  rather  small,  obliquely  subtrigoiial,  gibbous;  anterior  side 
(posterior  of  Woo<lward)  very  obliquely  and  abruptly  truncated  with  a 
forward  slope,  and*  flattened  so  as  to  present  a  regular  cordate  outline 
in  a  front  view;  anterior  auricle  narrow,  but  of  unknown  length ;  base 
Tery  short;  posterior  margin  sloping  u[>  from  the  base  so  as  to  intersect 
the  hinge  at  an  angle  of  about  4iO,  rather  widely  gaping,  and  crenate 
its  entire  length.  Beaks  moderately  pnnuinent,  small,  strongly  incurved; 
ambonal  slopes  very  prominent,  angular,  and  (lirecte<l  obliquely  forward 
to  the  angular  anterior  basal  extremity.  Surface  ornamented  with 
rather  sharply  elevated,  threadlike,  subcrenate  radiating  ribs,  narrower 
than  the  depressions  between;  each  of  these  depressions  on  the  poste- 
rior and  flattened  anti*rior  sides  of  the  valves  occupied  by  a  smaller 
intermediate  rib;  entire  surface  also  marked  by  fine  very  regular  radi- 
ating and  concentric  striae,  so  as  to  produce  a  neat,  minutely  cancellated 
sculpturing,  as  seen  ander  a  magnifier. 

Length  from  the  posterior  extremity  to  the  produced  anterobasal 
angle,  0.70  iuch;  hight  from  the  latter  to  the  bea&s,  0.50  inch;  length 
from  the  beaks  to  the  posterior  extremity,  0.37  inch;  convexity,  0.44 
inch  ;  breadth  of  posterior  hiatus,  0.17  inch. 

We  know  of  no  other  species  liable  to  be  confounded  with  this.  Its 
most  marked  features  are  the  great  backward  obliquity  of  its  umbonal 
axis,  by  which  its  beaks  are  placed  even  a  little  behind  the  middle  of 
the  body  part  of  the  shell ;  and  the  beautiful  regular  cancellated  style 
of  ornament  seen  between  the  ribs,  under  a  magnifier. 

Portion  and  locality :  Goal  Measures ;  Wabash  cut  off,  Posey  county^ 
Indiana. 

Gbkus  PLEUKOPHORUSI  King. 
Plbubophobus  t  ANGULATUS,  M.  and  W. 

PI.  33,  Fig.  5. 
PUurophorutf  angutatut,  Mskk  and  Wobtubn,  1863.    Proceed.  Acad.  Nat  Scl.,  Pbrad.,  pa^e  317. 

Shell  oblong,  about  twice  and  a  half  as  long  as  high,  rather  convex; 
cardinal  and  ventral  margins  straight  and  parallel,  or  the  latter  very 
faintly  sinuous  along  the  middle;  posterior  side  (which  is  a  little  imper- 
fect in  our  specimen,)  apparently  obliquely  truncated  above,  and  very 
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y  rounded  below;  anterior  side  very  short,  sloping  abruptly 
B  beaks  above,  and  abruptly  rounded  beneath;  binge  line  very 
,  rather  long,  but  shorter  than  the  base.  Beaks  depressed  upon 
ith  the  dorsal  outline,  and  Ideated  very  near  the  anterior  margin; 
1  ridge  prominent  and  distinctly  angular  from  the  beaks  to  the 
r  basal  extremity.  Surface  of  internal  cast,  showing  faint  traces 
)r  three  distant,  very  obscure,  concentric  ridges,  or  undulations, 
h  0.52  inch,  hight  0.20  inch,  convexity  0.10  inch. 
iiost  marked  peculiarities  of  this  species  are  its  oblong  form, 
'  and  parallel  cardinal  and  ventral  margins,  and  distinctly  angn- 
oual  ridge.  Its  anterior  muscular  impression  seems  not  to  be  as 
as  usual  in  the  genus  Pleurophorus^  but  this  may  be  due  to  a 
1  our  specimen,  which  is  an  internal  cast.  All  we  know  of  the 
an  impression  of  a  long,  linear  posterior  lateral  tooth,  parallel 
rirdinal  margin,  and  most  distinct  behind.  This  tooth  appears 
been  double  in  the  left  valve,  for  the  reception  of  a  similar  elon- 
»oth  in  the  right. 

on  and  locality :  Wabash  cut-off,  near  New  Harmony,  Indiana  ; 
])oal  Measures. 


'I 


Jenus  CAKBOIS^AKOA,  Meek  and  Worthen. 

D8  Oarlxmarcat  Hbek  and  Wobth£n,  1870.    Proc.  Acad.  Kat.  Sci.,  PhUad.,  page  39. 

[as  determined  from  internal  casts)  equivalve,  inequilateral,  very 
transversely  oblong  or  oval  ^  umbones  gibbous,  prominent,  and 
incurved  with  subangular  or  prominent  posterior  slopes ;  valves 
11  around,  with  smooth  margins;  ligament  external;  cardinal 
a  little  arche<l,  with,  at  the  anterior  extremity  in  each  valve, 
ler  oblique  comparatively  stout  teeth,  and  extending  along  its 
ngth  from  immediately  behind  these,  a  row  of  minute,  inter- 
teeth  or  crenulations,  as  in  Area. 

^enus  seems  to  belong  to  the  Arcidce,  near  Isoarca.  It  differs, 
*,  very  decidedly  from  that  genus,  in  having,  in  addition  to  the 
terlocking  crenulations  along  the  whole  length  of  the  hinge,  two 
^eloped  and  independent  larger  teeth  at  the  anterior  end  of  the 
The  specimens  seen  are  all  internal  casts,  but  an  impression  of 
ge  of  a  right  valve,  in  the  matrix,  shows  its  characters  very 
There  is  no  gradation  from  the  series  of  minute  teeth  into  the 
^e  ones  at  the  anterior  end  of  the  hinge,  the  first  of  the  smaller 
[iniediately  behind  the  two  larger  ones  being  as  minute  as  any 
farther  back ;  so  that  the  contrast  between  the  two  sets  of  teeth 
niirke<l  and  abrupt.  The  hinge  margin  was  doubtless  provided 
cardinal  area,  but  as  we  only  have  internal  casts,  it  has  not  yet 
m. 
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Oabbonabga  gibbosa,  M.  and  W. 

PI.  33,  Fig.  6. 
Oarb<mar<^  gibbota,  Mbkk  and  Wobtuen,  1876.    Proceed.  Acad.  Nat.  Sci.,  Pbila.,  p.  40. 

Shell  transverse,  short-oblong,  very  convex;  posterior  side  wider  than 
the  other,  and  vertically  sabtrancated ;  anterior  margin  rather  narrowly 
rounded;  ventral  margin  nearly  straight  along  the  middle,  but  sloping 
and  rounded  up  anteriorly,  and  more  abruptly  behind,  cardinal  edge 
equaling  two-thirds  of  the  whole  length  ;  larger  anterior  teeth  inclined 
forward  and  upward,  and  those  of  the  small  series  ratigiug  nearly  verti- 
cally, or  slightly  inclined  forward  anteriorly,  and  a  little  backward 
behind;  umbones  gibbous,  but  with  their  outer  and  upper  surfaces  a 
little  flattened,  so  as  to  impart  a  slightly  subangular  or  prominent  char- 
acter to  the  post'Umbonal  slopes;  immediate  apices  of  the  strongly 
inclined  beaks  placed  about  one-fourth  the  entire  length  of  the  shell 
behind  the  anterior  extremity.    Surface  markings  unknown. 

■ 

Length  0.82  inch ;  hight  to  top  of  cardinal  margin  (of  cast)  behind 
the  beaks  0.56  inch ;  hight  to  top  of  the  umbones  0.65 ;  convexity  of  the 
two  valves  0.57  inch. 

Position  and  locality :  Springfield  and  LaSalle,  Illinois,  Upper  Coal 
Measures.  The  specimens  from  the  latter  locality  are,  in  some  exam- 
ples, more  depressed  and  oblique  than  the  typical  form  from  near 
Springfield,  and  these  may  possibly  belong  to  a  dis^tiuct  species,  if  the 
differences  noted  are  not  due  to  accidental  distortion.  If  really  di^itinct, 
this  form  might  be  called  0.  depressa. 

Genus  NAUTILUS,  LinnsBUS. 

!N^AUTiLUS  (DisciTES)  HiGHLANDBNSis,  Worthen. 

PL  33,  Fig.  8. 

Shell  of  medium  size,  discoid,  compressed;  whorls  about  three,  con- 
tiguous, nearly  flat  on  the  sides,  the  greatest  convexity  being  near  the 
inner  margin,  which  is  gently  rounded.  Sei)ta  rather  closely  arranged, 
crossing  the  sides  with  a  graceful  backward  curve,  and  also  curving 
backward  on  the  narrow  truncated  periphery.  Last  or  body  chamber 
long  and  proportionally  broad,  forming  about  half  the  outer  volution. 
Surface  markings  and  siphuncle  unknown. 

This  shell  in  general  form  resembles  Nautilus  (Discites)  disciformisy 
M.  and  W.,  from  the  Keokuk  limestone,  but  differs  from  that  in  its 
much  smaller  size,  (none  of  the  specimens  seen  attaining  a  diameter  of 
more  than  3.50  inches,;  and  by  its  proportionally  broader  outer  chamber. 

Position  and  locality :  LaSalle,  Illinois,  and  near  Highland,  in  Madi- 
son county,  where  it  is  found  in  the  Shoal  creek  limestone  above  coal 
No.  9.  I  am  indebted  to  Mr.  Ad.  F.  Banbelies,  of  Highland,  .for  the 
use  of  the  example  figured. 


I 
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Nautilus  (Cryptocebas)  capax,  M.  and  W. 

PI.  33,  Pig.  1. 
Wautiku    Oryptoeerat)  capax,  Mkbk  and  Worthbn,  1865.     Proceed.  Acad.  Nat  Sci.,  Phila.,  p.  t8S. 

Shell  attaining  a  moderately  large  size,  subglobose  in  form.  Umbili- 
cus deep,  \i'ith  abruptly  nloping  walls — one  third  as  wide  as  the  dorse- 
Teutral  diameter  of  the  outer  whorl,  and  showing  eaeh  of  the  inner 
turns.  Whorls  about  two  and  half,  increasing  rapidly  in  size,  particu- 
larly in  transverse  breadth  5  Inst  one  so  expanded  laterally  as  to  be 
apparently  one-third  to  one-half  wider  than  its  dorso-veutral  diameter; 
inner  ones  proportionally  narrower.    All  broadly  rounded  on  the  outer 

side,  and  more  narrowly  rounded  with  a  flattened  or  slightly  concave  ^ 

revolving  space  between  a  ridge  bounding  the  umbilicus  and  the  middle 
of  each  side;  each  provided  with  a  narrow,  shallow  impression  along 
the  ventral  side  for  the  reception  of  the  inner  volutions.  Septa  sepa- 
rated by  spaces  which  measure  on  the  outer  side  less  than  one-fourth 
the  dorso- ventral  diameter  of  the  volution  at  the  point  of  measurement 
a  little  arched  backwards  on  the  slightly  concave  inner  side  of  the 
whorls,  and  less  distinctly  so  on  the  narrow  revolving  flattened  space 
just,  outside  of  the  umbilicus,  after  which  they  cross  over  the  broadly 
rounded  outer  side,  with  a  very  low  scarcelj'  perce])tible  backward 
curve.  Aperture  transversely  oval,  or  subelliptic,  and  apparently  angu- 
lar, and  effuse  at  each  inner  lateral  margin.  Outer  chamber  very  capa- 
cious, composing  less  than  half  a  volution. 

Greatest  diameter  across  the  disc  about  7  inches;  breadth  (transverse 
diameter  of  the  ai)ertnre)  6  inches;  dorso- ventral  diameter  3.25  inches, 
breadth  of  umbilicus  1  inch. 

The  only  specimen  of  this  species  we  have  seen  is  a  cast,  which  shows 
along  the  outer  side  of  the  whorls  the  appearance  of  a  tube  0.20  inch  iu 
diameter,  extending  backwards  from  each  septum.  It  is  possible  this 
may  be  a  small  lobe  of  the  septa,  but  we  have  scarcely  a  doubt  in  regard 
to  its  being  the  siphon,  and  hence  that  the  species  belongs  to  the  group 
Cryptoceras. 

Compared  with  K  dorsalis,  Phillips,  (Geol.  Yorks.  II,  PI.  13,  fig.  1 
and  2,)  the  type  of  the  group  Cryptoceras,  our  shell  will  be  found  to 
differ  in  its  much  more  broadly  roundiMl  dorsum,  and  much  wider  mouth, 
as  well  as  in  the  peculiar  revolving  flattened  space  near  the  umbilical 
side  of  the  whorls,  which  imparts  a  slight  angularity  to  the  margin  of 
the  umbilicus,  as  well  as  an  undefined  longitudinal  ridge  or  prominence 
near  the  middle  of  the  whorls  on  each  side. 

Fositian  and  locality :    Gharbouiere,  Missouri.    Coal  Measures.  « 
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E  KR  ATA. 


Page  30— 18th  line  from  bottom,  for  '*pawpaw"  read  ''paitaw.'* 

Page  3a— IPth  lioe  from  top,  for  "limstone"  read  "limestone.** 

Page  66— IStb  lioe  from  bottom,  for  "coats"  read  "ooals.** 

Page  92-~10tb  line  from  top,  for  **oecidenUilut'*  read  '*occidentalis" 

Page  151-— 2d  lioe  from  bottom  and  16tb  from  top,  for  ''MaehroeJmlut"  read  '*Maeroeluihu" 

Page  S03>-lDth  line  from  top,  for  **earbonari»"  read  "ear&onaniM." 

Page  247— 8th  line  from  bottom,  for  "horizon"  read  "horisomt.*' 

Page  24S— 12th  line  from  top,  for  "in  fannal  facies*'  read  "in  their  faunat  fiMies." 

Page  251— nth  line  from  bottom,  for  "bnrled"  read  "beveled." 

Page  252— 9th  line  from  bottom,  for  "berelled"  read  "beveled." 

Page  254— 2t8t  line  from  bottom,  for  "sharp-curved"  read  "sharp-crested." 

Page  255— 21st  line  from  top,  for  "oar  own"  read  "onr." 

Page  255— 7th  line  from  bottom,  for  'inverted"  lead  'Inbeveled." 

Page  256— 2uth  line  ftom  top,  for  **denticalar"  read  "denticnlate." 

Page  261— 6th  line  from  top,  for  "expressed"  read  "preserved." 

Page  262— 9th  line  from  bottom,  for  "wth"  read  "with." 

Page  267— 12th  line  from  bottom,  for  "teeth"  read  "tooth." 

Page  268— 15th  line  from  bottom,  for  "fragmentory"  read  "fragmentary." 

Page  270— 2d  line  from  bottom,  for  "representation"  read  "representatiYe." 

Page  271— 2d  line  from  bottom,  for  "form"  read  "fonr." 

Page  281— 17th  line  fh>m  top,  for  "forms"  read  "form." 

Page  282— 15th  line  from  top.  for  "hoeled"  read  "keeled." 

Page  aai— 15th  line  from  bottom,  for  "clearly"  read  "closely." 

Page 283— 8th  line  trom  top,  for  ^'Lambdodui  hamului"  read  "X.  hamatuM,"  and  same  on 

page  484,  6th  line  from  top. 
Page  283— Uth  line  from  bottom,  for  "were"  read  "was." 
Page  288— 8th  line  from  bottom,  for  "omst"  read  "crest." 
Page  290— 17th  line  from  bottom,  for  "one"  read  "an.** 
Page  291— 80th  Une  from  bottom,  add  "Pi.  YI,  Fig.  9." 
Page  298— 16th  line  from  top,  for  "fonnd"  read  "formed." 
Page  299— 7th  line  from  top,  for  "AetobatU'*  read  "il«(o6atw." 
Page  326— i6th  line  from  top,  for  "sei"  read  "sets.** 
Page  329— 7th  line  ft>om  botlom,  "edentalons**  read  "edentnloas." 
Page  347— 21st  line  from  bottom,  for  "striking"  read  "skirting." 
Page  350— 16th  line  from  bottom,  for  "disturbed"  read  "distended." 
Page  351— 13th  line  fh>m  bottom,  for  "and  from  Warsaw*'  read  "and  not  from  Warsaw." 
Page  354— 4th  line  from  bottom,  for  "collection"  read  "collections." 
Pago  360— 10th  line  from  top,  for  "more"  read  "never.** 
Page  360— 12th  line  from  bottom,  for  "vertical*'  read  "varietal." 
Page  363— 7th  line  from  bottom,  for  "have*  *  read  "has.** 
Page  363— 7th  line  from  top,  for  "organisation"  read  "acquisition.** 
Pago  360— 18th  line  from  top,  for  "oongenas"  read  "congeners.** 
Page  376— 18th  line  ftt>m  top,  for  "from"  read  "form." 
Page  377— 10th  line  from  bottom,  for  "after"  read  "often.** 
Page  379— 6th  line  ftt>m  bottom,  for  "these"  read  *those.** 
Page  383— 3d  line  ftt>m  top,  for  "Indications"  read  'imbrications." 
Page  385— 18th  line  from  bottom,  for  "PL  XI'*  read  "PL  X  A.*' 
Page  389— 6th  line  from  top,  for  "PL  xni,  fig.  1,*'  read  *TL  XIII,  fig.  10.** 
Page  393— 18th  line  from  bottom,  for  'Vom*'  read  "more." 


EBBATA. 

Page  308— loth  line  from  top.  for  "three  more  or  leaa  Imbricated"  read  "three,  more  or  I 

imbricated." 
Page  401 — Itth  line  from  bottom,  omit  comma  between  "angle"  and  "aboat" 
Page  404— 10th  line  from  top,  for  ''polish"  rted  "polished." 
Page  408— 13th  line  from  bottom,  for  "lightly"  read  "slightly." 
Page  411— 18th  line  from  bottom,  for  "which"  read  "while." 
Page  413— 1st  line  from  top,  for  "greatly"  read  "gently." 
Page  415— 3d  Hue  from  top,  for  "conoave"  read  "clavate." 
Page  416— 15th  line  from  top,  for  "P^tolodtw"  read  '^Peliodua." 
Page  417— 9th  line  from  bottom,  for  "PI.  XIV"  read  "PI.  XIII." 
Page  4S6— 16th  Une  from  top,  semi-colon  after  'position." 
Page  42&-6th  line  from  bottom,  for  "border"  read  "bordeni." 
Page  4Si— 9d  line  from  top.  for  "faces"  read  "face." 
Page  488— 13th  line  frtm  bottom,  for  "LeGrande"  read  "LaGrange." 
Page  430- 11th  line  from  top,  for  "fragments"  read  "fragment." 
Page  432— 1st  line  from  top,  for  "angularis^*  rea<l  "anguUUut." 
Page  435— 8th  line  from  bottom,  for  "narrower '  read  "narrow." 
Page  444— 12th  and  11th  lines  from  bottom,  for  •*A8traeanthuii''  read  '^AttereusantJau"  and 

"AtteracarUhV* 
Page  448— 6th  line  from  bottom,  for  "form"  read  "from." 
Page  455— 5th  line  from  bottom,  for  "ertemal"  read  "internal." 
Page  4.56— 17th  lioe  from  top.  for  "form^"  read  "form." 
Page  459— 13th  line  from  bottom,  for  "differ"  reaA  "differs." 
Page  46*^— 13th  line  from  top.  for  "1  a"  read  "4  a." 
Page  464— 15th  line  from  bottom,  for  "traocated"  read  "Interrupted." 
Page  465— 3d  line  iVom  top,  for  "bifaroates"  read  "bifurcate." 
Page  465>-6th  line  from  bottom,  for  "face"  read  "faces." 
Page  468— 2d  line  from  bottom,  for  ''trouvis"  read  "troovds  " 
Page  471— 18th  Une  from  top,  for  "PI.  XXII"  read  "PI.  XXI." 
Page  473— 18th  line  from  top,  for  "small"  read  "smooth." 
Page  474— 7th  line  from  top,  for  "beneath"  read  "between." 
Page  479 — 4th  line  from  top,  for  "tranSTere"  read  "transverse." 
Page  479— 4th  line  from  bottom,  for  "thin"  read  "three." 
Page  484— 9th  line  from  top,  for  *'plieatatu'*  read  ''plieaHlu:* 
Page  495— 12th  line  from  top,  for  "tho"  read  "the." 


PLATE    I. 


PAOI. 
Fig.      1-6.  C1.ADODUB  KXlLU,  St.  J.  and  W 896 

I  a.    Outline  of  minute  tooth  ;  1  b,  view  of  outer  face,  enlarged,  showing  two  lateral  denii* 

clee  on  one  extremity  and  tliieo  in  the  opposite ;  1  c,  base  from  below  1  1  d,  profile 

section.    Lower  DHh-bed,  Kind&rhook. 
8  a.    Outline  of  slightly  larger  tooth,  with  three  hiteial  douticles  on  either  side;  8  h, 

outer  surface,  enlarged ;  2  e,  base  from  below  ;  3  d,  profllo  section.    Same  horlson. 
3  a.    Outline  of  niediuni-Hlzeil,  robust  tooth;  3  b,  view  of  outer  face,  enlarged;  3o,  post* 

erlor  face;    3  d,  inferior  basal  surface:   3  e,  profile  section.     Upper  fish-bed, 

Kinderhook. 
i  a.    Outline  of  small  worn  tooth,  with  two  lateral  cones  on  either  side:  4  b,  outer  faoe, 

enlarged ;    4  c.  posterior  fnce ;    id,e,  base  from  below,  and  profile  section  and 

transverse  sectiun  of  medium  cusp.    Same  horizon. 

5  a.    Front  view  of  small,  perfect  tooth,  eulargiul ;  5b,e,  Inferior  basal  surface  and  profile 

section.    Same  horizon. 
0  a.    Outline  of  imperfect  tooth  of  largo  size ;  6  b,  c,  outer  and  posterior  faces,  enlarged ; 
6  d,  e,  base  from  below^  and  proflle  section.    Same  horizon. 

Fig.     7.  PHteiict.ADom'8  SrmxoKKi,  St.  J.  and  W 855 

7  a.    Outline,  nat.  size  ;  7  b,  view  of  outer  face,  enlarged  ;  7  e,  infeiior  basal  surface;  7  <t, 
proflle  sect  ion  and  transverse  section  of  median  cone.  Lower  fish-bod,  Kinderhook. 

Fig.      8-11.  PuisTicLADODi's  Spjjixckri,  var.  AKMATL'8,  St.  J.  and  W 856 

6  a.    Outer  face  of  largo  tuoth,  enlarged  three  diameters ;  B  b,  inferior  basal  surface,  show> 

ins  worn  protuberances  in  front,  and  median  foramen  in  posterior  margin. 
Upper  fiHh-bed,  Kiudcrkook. 
9  a.  Front  view  of  similar  specimen,  eularged  two  diameters ;  9  b,  posterior  face,  showing 
broad  convexity  of  upper  basal  sinTaco;  9  c,  inferior  basal  surface,  showing  pad* 
like  prominences  in  front  les-s  worn  than  in  the  preceding  example ;  9  d,  proflle 
section.  Lower  finhbed,  Kinderhook. 
10  a.  Outline  of  small  tooth,  showing  antero-iuferior  basal  prominences;  10  6,  front  view, 
enlarged.    Same  horizon. 

II  a.    Anterior  view  of  minute  tooth,  enlarged  ;  11  fr,  posterior  face;  11  e,  base  from  below, 

showing  widely  spaced  protuberances.    Same  horizon. 

Fig.    li,  13.  Bath  veil  EILOHU8  McIsaacsh,  St  J.  aud  W 858 

13  a.    View  of  outer  face  of  large  tootb,  enlarged;  13  b.  posterior  aspect;  12  e,  profile  aud 
transverse  sections  of  median  cuHp.    Middle  Devonian,  Waterloo,  Iowa. 

13  a.    Front  view  of  small,  nearly  perfect  tooth,  enlarged ;  13  b,  posterior  face;  13  c,  inferior 

basal  surface  ;  13  d.  proflle  section.    Same  horizon  and  locality. 

Fig.    14,  Piio-Jionus  SoniiAE.  St.  J.  aud  W 851 

14  a.    View  of  anterior  face  of  largo  tooth,  enlarged ;  14  b,  posterior  face,  showing  well- 

defined  median  prominence  in  supeiior  basal  surfnco ;  14  c,  inferior  basal  surface { 
14  d,  ijroflle  section.    Middle  Devonian,  Waterloo,  Iowa. 
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PLATE  II. 


PAOI. 

Fig.  1-13.  Clauoiu'h  Si'Bin'obri,  St.  J.  and  W 

1  a.    Outline  of  small  tooth,  oat.  Also ;  1  b,  outer  faoo,  eolarsed  two  diameter* ;  1  e,  bate 

flroDi  below  {  1  d,  profile  section.    Lower  fleh-bed,  Kluderbook. 
S  a.    Outline  of  little  larger  tooth ;  ib,e,  d,  view  of  outer  face,  Inferior  baaal  sorfaca,  and 
pn>Ale  section,  enlarged  two  diameters.    Same  horison. 

3  a.    Outline  of  still  larger  specimen ;  3  6,  e.  views  of  outer  face  and  inferior  basal  surface, 

enlarged  two  diameters.    Same  horlvon. 

4  a.    View  of  outer  face  of  largo  tooth  {  4  b,  poeterior  ftice  enlarged ;  4  «,  profile  Tiew, 

enlarged ;  4  d,  inferior  basal  surface.    Same  borlson. 

5  a.    View  of  outer  face  of  me<iium  sized  tooth,  enlarged ;  5  b, «,  inferior  basal  snrfaoe  and 

profile  section,  nat.  size.    Same  horizon. 

6  a.    Anterior  face  of  medium-sized,  worn  tooth,  the  two  large  lateral  dentiolea  alone 

remain  ;  6  b,  posterior  face ;  G  0,  showing  the  worn  inferior  baaal  surface ;  6  d, 
profile  section.    Same  horizon. 

7  a.    View  of  outer  face  of  slightly  smaller  tooth,  exhibiting  other  features  due  to  abn- 

sion ;  7  b,  base  fh>m  below.    Same  horizon. 
6  a.    Outer  face  of  minute  tooth,  much  worn,  enlarged  four  diameters ;  8  6,  e,  inferior  basal 

surface,  profile  section  and  trauHverse  section  of  median  oone.    Same  horizon. 
9  a.    Outer  fa^e  of  very  small,  worn  tooth,   enlarged  four  diameters:  9  /',  base  fh>m  f 

below.    Same  horizon. 
10  a.    Outer  face  of  minute  tooth,  in  which  only  one  lateral   denticle  remains  on  one 

extremity  and  two  on  the  opposite,  enlarged  four  diameters ;  10  &,  base  from 

below.    Same  horizon. 
11a.    Outer  face  of  an  abnormally  developed  tooth,  enlarged  one- half;  II  b,  posterior 

face,  showing  the  oontractiMl  prominence  of  upper  basal  surface;  tl  c,  view  of 

base  fh>ra  below.    Same  horizon. 
1*2  a.    Outer  face  of  minute,  perfect  tooth,  enlarged  four  diameters ;  12  b, «,  d,  posterior  face, 

inferior  basal  surface,  and  profile  section.    Same  horizon. 

13  a.    View  of  outer  face  of  small  perfect  tooth,  showing  excessive  development  of  aoces> 

Bory  denticles  at  base  of  crown,  enlarged  three  diameters;  13  b,  e,  base  fh>m 
below,  and  profl'e  section.    Same  horizon. 
Fig.  14-18.  Cladodi'h  AI.TBIINATV8,  St.  J.  and  W S65 

14  a.    Outline,  nat.  size ;  14  b,  outer  surface,  enlarged  three  diameters ;  14  e.  d,  inferior  basal 

surface,  and  profile  section,  nat.  size.    Lower  fish-bed,  Kinderhook. 

15  a.    Outline  of  little  more  robust  tooth ;  15  b,  c,  d. «,  views  of  outer,  posterior,  and  Inferior 

basal  aspects,  and  profile  section,  enlarge<l  three  diameters.    Same  horizon. 

16  a.    Outline  of  smaller  tooth  ;  16  b,  outer  face,  enlarge4l  three  diameters ;  16  e,  base  fh>m 

below ;  16  d,  profile  section.    Upper  flsh-boil,  Kinderhook. 

17  a.    Outline  of  very  small  tooth ;  17  b,  e,  d,  views  of  outer  face  inferior  basal  surface,  and 

profile  section,  enlarged  three  tllametent.    Lower  fish-bed,  Kinderhook. 

18  a.    View  of  outer  face  of  medium-sized  tooth,  enlarged  four  diameters ;  partial  restora- 

tion,  outline  from  tooth  from  upper  fish  bed,  coronal  ornamentation  ttom  speci- 
men from  lower  fl8h-be4l  of  tho  Kinderhook. 
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PLATE    III. 


PAOI. 
Fig.    I  7.  Ct.ArK>Di'8  WAriiSMUTHi,  8r.  J.  and  W MS 

1  a.    View  of  oaUr  face  of  tooth  ;  1  b,  base  from  b«low,  showing  scarcely  defined  bonea  In 

ftont :  1  e,  profile  section,  appor  ttsh>be<l  Ktnderhook. 
8  a.    Outer  face  of  slightly  smaller  tooth ;  3  6,  posterior  face,  showing  superior  basal  region  i 

9  c,  inferior  basal  surface,  showing  bilobe<l  character  of  outer  basal  ridge ;  9  d,  pro* 

file  and  transverse  sections  of  metliAu  cone.    Same  horixon. 

3  a.    Outer  face  of  medium -sixed,  perfect  tooth ;  3  b,  base  from  below  ;  3  e,  profile  and  tniis* 

verse  sections  of  median  cusp.    Same  horiaon. 

4  a.    Yiew  ot  outer  face  of  large  tooth.    Same  horison. 

5  a.    Posterior  aspect  of  medium-sized  tooth.    Same  horiion. 

C  a.    Outline  of  outer  face  of  small  tooth ;  6  b,  posterior  face ;   6  0,  inferior  basal  sarfaoe. 
Same  horison. 

7  a.    Outline  of  outer  fkce  of  very  small  tooth.    Same  horizon. 

Fig.    8-ia.  Cladodub  succiNCTUs,  St  J.  and  W 965 

8  a.    Outer  face  of  medinm-slKed,  normal  specimen,  enlarged ;  8  b,  inferior  basal  surCsoe,  natk 

size;  8e,  profile  section.    Upper  fish-bed  Kinderhook. 

9  a.    Outer  face  of  slightly  smaller  tooth,  showing  absence  of  accessory  proceesee  at  base  of 

median  cone,  enlarged ;  9  b,  posterior  face ;  9  0,  inferior  basal  snrfkoe ;  9  d,  profile 

and  transverse  section  of  median  cone.    Same  horison. 
10  a.    Outline  of  onU^r  face }  10  6,  outer  face,  enlarged ;  10  0,  base  from  below ;  10  d,  profile 

section .     Sam  e  hori  son . 
11a.    Median  cone  of  small  tooth,  enlarged  two  diameters,  showing  ornamentation  of  poate- 

rior  face ;  11  b,  showing  the  outer  face  ;  11  e,  profile  view.    Same  horison. 
IS  a.    Outer  face  of  largo  tooth,  enamel  layer  partially  exfoliated;  13  b,  posterior  face ;  19  0, 

base  from  below,  showing  constriction  in  outer  basal  ridge  giving  rise  to  pad-like 

prominences  at  cither  extremity ;  12  d,  profile  section.    Same  horisoa. 

Fig.  13-15.  Cladodus  KXiGiius,  St.  J.and  W 981 

13  a.    Outline  of  outer  fkce  of  medinm>sized  tooth ;  13  b,  the  same,  enlarged  two  diameters ; 

13  0,  inferior  basal  surface ;  13  d,  profile  section.     Lower  fish-bed  Kinderhook. 

14  a.    Outer  face  of  smaller  tooth,  enlarged  two  diameters ;  14  b,  inferior  basal  surfaoe,  show- 

ing faint  bilobed  condition  of  outer  basal  ridge;  14  0,  profile  section.  Same  horizon. 

15  a.    View  of  outer  face  of  an  abnormally  developed  tooth,  enlarged  two  diameters :  15  b, 

base  from  briow  ;  15  0,  profile  section.    Same  horizon. 
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PLATE    IV. 


PAOK. 

Fig.    1-3.  Clauodub  £U0Lyphrub^  St.  J.  and  W 874 

1  a.    Yiew  of  anterior  face  of  minate  tooth,  enlarged :  1  b,  base  from  below.    St.  Louis 

Itmeatoue ;  Alton,  Illinois. 
9  a.    Outer  face  of  medium-sized  tooth,  enlarged ;  2  6.  view  of  base  fbrom  below.    Same  hori- 
zon ;  St.  Loais,  Missouri. 

3  a.    Outer  face  of  large  tooth,  enlai^ed  two  diameters ;  3  b.  view  of  posterior  face ;  3  «,  base 

from  below;  3  d,  profile  section.    St.  Louis  beds  ;  Pella,  Iowa. 

Fig.    i.  Cladodu»  kccbntuicub,  St.  J.  and  W STTS 

4  a.    Yiew  of  outer  face  of  medium-sized  tooth,  enlarged  two  diameters ;  4  b,  inferior  basal 

surface ;  4  e,  profile  section.    St.  Louis  limestone ;  St.  Louis,  Missouri. 

Fig.    5.  Cladodus  Yan  HoRNkl.  St.  J.  and  W 273 

5  a.    Outer  face  of  medium-sized  perfect  tooth,  5  b,  posterior  face ;  5  c,  inferior  basal  snr- 

face ;  5  d,  profile  section.    St.  Louis  limestone ;  Alton,  Illinois 

Fig.    6,7,  Cladodus  Cabinatus,  St.  J.  and  W 279 

6  a,    Yiew  of  outer  face  of  minute  tooth,  enlarged  ;  6  b,  base  from  below ;  6  e,  profile  seo- 

tion.    Middle  Coal  Measures;  Guthrie  county,  Iowa. 

7  a.    Outer  face  of  large  symmetrical  tooth,  enlarged ;  7  b,  outline  of  base  from  below.    Coal 

Measures,  Girard,  Illinois. 

Fig.    8.  Cladodus  pandatus,  St.  J.  and  W 278 

8  a,    Yiew  of  outer  face,  enlarged  four  diameters ;  8  b,  postero-superior  basal  aspect ;  8  «, 

inferior  basal  surface ;  8  d,  proflltt  section.    Coal  Measures  ;  Carlinville,  Blinoi*. 

Fig.    9.  Cladodus  Fullkri,  St.  J.  and  W 216 

9  a.    Outer  face  of  minute  tooth,  probably  referable  to  this  species,  enlarged  four  diameters; 

9  b,  posterior  face ;  9  c,  base  from  below ;  9  d,  profile  section.    Middle  Coal  Meas- 
ures; Iowa. 

Fig.  10.  Cladoduh  BKLLiFKii,  St.  J.  and  W 270 

10  a.    Yiew  of  outer  face  of  large  tooth  ;  10  b,  posterior  face ;  10  c,  profile  view ;  10  d,  base 
fW>m  below.    Upper  Burlington  limestone ;  Louisa  county  Iowa. 

Fig.  11.  Cladodus  intkrcostatus,  St,  J.  and  W 287 

11a.    Outer  face  of  tooth,  enlarged  two  diameters ;  11  b,  posterior  face ;  11  e,  base  from  below ; 
11  d,  profile  section.  Upper  Burlington ;  Louisa  county,  Iowa. 

Fig.  12-16.  Cladodus  gomphoidrs,  St.  J.  and  W 269 

12  a     Outer  face  of  small  t«oth ;  12  b,  posterior  face ;  12  e,  base  from  below ;  12  d,  profile  sec- 

tion.   Upper  Burlington,  Louisa  county,  Iowa. 

13  a.    Outer  face  of  minute  tooth,  enlarged;  13  b,   base  from  below.    Same  horizon  and 

locality. 

14  a.    Outer  face  of  medium-sized,  imperfect  tooth.    Same  horizon  and  locality. 

15  a.    Outer  face  of  tooth,  showiug  but  oue  deuticle  either  side  of  median  cone;  15  b,  poste- 

rior face  ;  15  c,  profile  section.    Same  horizon  and  locality. 

16  a     Outci  face  of  lar|i;e,  less  symmetrical  tooth ;  16  b,  profile  section.    Same  horizon  and 

locality. 

Fig.  17.  Cladodus  PKi^^-NUXTius,  St.  J.  and  W 270 

17  a     View  of  outer  face  of  nearly  perfect  tooth  ;  17 1,  posteiinr  face;  17  e,  view  of  inferior 

basal  surfiftce.    Upper  Burliugtou  ;  Louisa  county,  Iowa. 

Fig.  18.  Cladodus  karicohtatus,  St.  J.  and  W 271 

18  a.    View  of  outer  face  of  tooth  ;  Id  b,  ]>rofile  seutiou.    Keokuk  limestone. 
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PLATE  V. 


FAOB. 

T\g.   1,9.  Tbunacodub NAMUB,  St  J.  and  W 989 

1 «.  Frost  Tiow  of  tooth ;  1  b,  same  «ttl«rged ;  1  e,  baae  from  below.    Klod«rliook  beds, 

BarltegioD,  Iowa. 
1 «.  flMo  Hew  of  another  epeeimeD,  ahowtng  the  base ;  9  ft,  ibe  eame  enlarged.   Same 

horison  and  locality. 

Fig.  &  liJJiBDODDiacovniTUS,  8t.  J.  and  W 980 

3  a.  Front  view  of  tooth ;  3  6,  side  view  i  3  e,  oatline  firom  abe^e.    Upper  Bnrllngton 

limeetone,  Loaisa  oonntj,  Iowa. 

Fig;  4.  LanBiMB^m  TBAMBTUUUB.  81J.  and  W 989 

4  «.  Front  Tiew  ef  tooCh  enlmged  two  diametent  4  b,  aide  Hew.     8t  Louis  lime- 

sUme,  Alton,  III. 

Fig.  9.  Lakbdodub  CALCBOLUB,  St  J.  and  W 981 

9  0.  Front  Hew ;  5  ft,  Hew  fh>ni  above ;  5  e,  side  Hew.     Upper  Borlington ;  Looiaa 

ooonty,  Iowa. 

Fig.  C  Lahbdoous  B0BU8TUB,  St  J.  and  W 989 

$a,b,e.       Views  from  the  front,  above  and  side.    Keokuk  limestone. 

Fig.  7.  Htbocladodus  xniDUB,  St  J.  and  W 988 

7  a.  Front  view  of  tooth,  enlarged  four  diameters ;  7  ft,  posterior  fkoe ;  7  e,  front  Hew, 

showing  inferior  basal  region ;   7  d,  base  from  below ;  7 »,  profile  seotion. 
Chester  limeetone ;  Chester,  IlL 

Fig.  8.  Htbocladodus  coMPRBSBUB,  (N.  and  W.  sp.) 987 

8  a,  ft,  e.       Views  of  outer  and  posterior  faces,  and  profile  section.     Upper  Buriington  ; 

Louisa  county,  Iowa. 

Fig.  9.  Hydocijlix>du8  I'UCATiLis,  St  J.  and  W 

9  a,  ft,  e.       Views  of  outer  and  posterior  faces,  and  profile  section.     Upper  Burlington  ; 

Louisa  county,  Iowa. 

Fig.  10.  Htbocladodus  TBNricoBTATUB,  St.  J.  and  W 

10  a,  ft, «.       Outer  and  inner  faces,  and  profile  section.    Keokuk  limestone ;  Illinois. 

Fig.  11.  Htbocijidodus,  var.  iNTBiuiBDiUB,  St  J.  and  W 987 

11  a,  ft.  View  of  outer  face,  and  profile  section.    Keokuk  limestone. 

Fi|(.  19-14.  Meboduodus  oknatub,  St.  J.  and  W 994 

19  a.  View  of  outer  face  or  tooth,  enlarged  two  diameters ;  19  ft,  the  same  further 

enlarged;  12 e,  posterior  lace;  12 d,  base  fh>m  below;  19s,  profile  section, 
enlarged  same  as  19  ft.    Upper  Burlington ;  Louisa  county,  Iowa. 

13  a,  ft,  0;  d.    Similar  Hews  of  a  less  robust  specimen.    Same  horizon  and  locality. 

14  a,  ft,  e,  d.    Similar  views  of  a  strong,  worn  tooth.    Same  horizon  and  locality. 

Fig.  15-17.  Mbbodmouub  BXPLANATUB,  St  J.  and  W 993 

15  a.  View  of  posterior  face  of  symmetrical  tooth ;  15  ft,  outer  face,  enlarged  two 

diameters ;  15  e,  base  fh>m  below ;  15  d,  protlle  section.    Kinderhook  beds, 

Burlington,  Iowa. 
10  a.  Outer  face  of  eccentric  tooth,  enlarged  two  diameters ;  10  ft.  Hew  of  base  from 

below ;  10  e,  profile  section.    Same  horizon  and  locality. 
17  a,  ft.  Posterior  ISmo,  and  profile  section  of  an  abnormal  or  eooentrloaUy  developed 

tooth,  enlarged  one-half.    Same  horizon  and  locality. 


Plate  Y.  — Continued. 

PAGE. 

Fig.  18-3S.  HiaoDMODUs  BZ8CULPTUB,  St  J.  and  W 991 

18  a.  Tlew  of  posterior  face  of  a  large,  perfect  tooth,  enlarged  one-hall    Kindethook 

beds ;  Borliogton,  Iowa. 

19  a,  b,  e.       Views  of  posterior  and  outer  faces  and  profile  section  of  smaller,  median  tooth 

from  opposite  side  of  the  jaw,  enlarged  one-half.    Same  horison  and  locality. 
SO  a,  d,  e,  d.    Views  of  posterior  and  enter  faces,  ontline  ih>m  above,  and  profile  section  of  a 
linear  posterior  tooth,  enlarged  two  diameters.    Same  horiaon  and  locality. 

91  a,b,etd.    Views  of  oater  and  inner  faces,  ontline  from  above,  and  profile  section  of  a  large 

anterior  tooth,  enlarged  two  diameters.    Same  horizon  and  locality. 

92  a,  d,  0,  d.    Similar  views  of  smaller  anterior  tooth  trom  opposite  side  of  the  Jaw,  enlarged 

two  diameters.    Same  horizon  and  locality. 

Fig.  23.  ORODUsf  PABALIJSLUS,  St.  J.  and  W 99S 

23  a.  Front  view  of  two  teeth,  enlarged  three  diameters ;  S3  6,  view  from  the  inner 

side ;  23  e,  base  from  below ;  23  d,  ontline  ttom  above ;  23  e,  profile  section. 
Kinderhook  beds;  Richmond,  Iowa. 

Fig.  34.  OBODUBCAaiKATU8,St.J.  and  W 3OT 

84  a.  View  of  posterior  face,  enlarged  two  diameters ;  24  6,  oater  face ;  94  e,  outline 

from  above ;  84  d,  profile  section.    Keokuk  limestoiie;  BenloBsport,  Ioira» 

Fig.  85.  Lambdodus  beflrxus,  St.  J.  and  W 

85  0.  Front  view  of  tooth ;  85  6,  side  view,  outline^    Cheetflr  limestone ;  Cheater, 

Ulinoia. 

Fig.  98.  Lambdodus  HAMATUs,  St  J.  and  W 

89  a.  Front  view ;  26  b,  side  view ;  96  a,  view  trom  above,  cone  truncated,  and  seolloB 

aotoss  base.    Chester  limestone ;  Gbeeter,  minals. 
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PLATE    VI. 

PAOI. 
Fig.    l-;i.  Orouus  FAsnoiATUB,  St  J.  and  W 906 

1  a.    Posterior  faoe  of  Ur^e  tooth :  1  b,  view  of  outer  face ;  t  c,  ontllne  of  orown  from  aboTe ; 

I  (f,  profile  Boction.    Upper  Burlington  limentone;  Louisa  county,  Iowa. 

9  a,  &,  e.  d.    Similar  views  of  smaller  spool  men.    Same  borison  and  loealtty. 

3  a.    View  of  posterior  fsce  of  tooth,  sbawlng  orown  worn  down  to  a  regular  srcbed  ou^ 
line;  3  b,  view  from  above.    Same  horisoo  aud  locality. 

Fig.    4,5.  OuoDUs  TURGiDUB,  St.  J.  and  W.  3t0 

i  a     Posterior  face  of  tooth,  enlarged  four  diameters ;  i  b,  outer  faoe ;  i  0,  outline  of  orown 

f^om  abf)vp.  enlarged  two  diameters ;  4  d,  profile  seotion.    Chester  limestone ; 
Chester,  Illinois. 

5  a,    Outline  uf  ponterior  face  of  a  more  slenrler  tooth,  enlarged  two  diameters.    Same  hori> 

son  and  locality. 

Fig.    6.  Okoix's  i*AKvru;H,  St.  J  and  W 30t 

6  a     View  of  poatonor  Tacv*  of  tooth,  enlnrgnil  two  dismetera  ;  6  b,  outer  faoe  ;  6  e,  outline 

of  crowu  from  above  ;  6  d,  profile  s«c'ti(»n.    St.  Louis  limestone ;  A-lton,  Illinois. 

Fig.    7.8.  OiioiHH  D.KiiALRiTH,  St  J.  and  W 301 

7  a.    Posterior  fncc  of  Inr;;©  nizo  tooth :  7  b,  out<T  faoe :  7  e,  view  of  crown  fh>m  above  5  7  d, 

protllo  Mcctiuii.     Kiiidcrhook  beds  ;  Burliiiuton,  Iowa. 

8  a.    View  fnmi  above  of  a  slightly  smaller,  arcuate  tooth;  H  b,  outer  face.    Same  horlson 

aud  locality. 

Fig.    9.  MEKOiiMoms  KXKTi.i'TiH,  St  J.  and  W  901 

0  a,  b,  e.  Viowa  of  thH  {MrnKM-ior  face,  crowu  from  above,  and  profilo  nection  of  a  large  tooth  ; 
9  d,  outline  from  above  of  another  Hi>tu;iuien.  Kinderhook  beds ;  Burlington, 
Iowa 

Fig.  10-15.  OuoDiH  DKcr.Mj^vrr.s,  St  J.  and  W 300 

10  a.    Vitsw  of  iiiediiiiu  hi/ihI  tooth  from  above ;  10  b,  outline  view  of  Inner  face;  10  0,  profile 

Hoi-tion.     KiiMb'rlMNik  IhmIh  ;  liiirliii{;toii,  Iowa. 

11  a.    View  of  pOHtotior  faoe  of  lar;.;u,  perfect  t4>otb;  11  b.  opposite  face;  He,  profile  seotion ; 

II  d.  outline  from  abov».    Same  hoiizon  and  locality. 

19  a.    PoHtorinr  face  of  large  worn  tooth  ;  19  b,  outer  face.    Same  horizon  and  locality. 

13  a,  b,  c.    Similar  views  of  a  tooth,  cone  truncated  IVom  wear.    Same  horlson  and  locality. 

14  a.    View  from  above  of  a  tooth  of  uniform  proportions,  also  worn  by  attrition.    Same 

hoilzou  aud  locality. 

15  a.    View  of  a  small  tooth  from  above.    Same  horizon  and  locality. 

Fig.  16-18.  AGA!i48i7.oi)U8  8CITULU8,  St  J.  and  W Stt 

16  a.    Outer  face  of  tooth,  enlarged  three  diametcra;  16  b,  posterior  face;  16  0,  crown  fh>m 

above  ;  Hi  d,  profile  section.    Middle  Coal  Measures  ;  Iowa. 

17  a.    Group  of  three  teeth,  nat.  size,  showing  both  faces.    Middle  Coal  Measures;  Iowa. 

18  a.  .View  of  outer  face  of  more  n>bust  tooth ;  18  b,  crown  fh)m  above;  18  e,  profile  section. 

Coal  No.  5 ;  Illinois. 

Fig.  19-24.  PhKPnoDUs  I  UKTicuLATra,  St  J.  and  W 417 

19  a.    Posterior  face  of  very  large  ttxith  ;  19  b,  outer  face,  showing  inferior  surface  of  base ; 

19  c.  outline  of  crown  from  above;  19  d,  profile  section.  Kinderhook  beds;  Bur- 
lington, Iowa. 

90  a.    Inner  face  of  medium-size  tooth;  90  6,  opposite  faoe  ;  90  c,  profile  seotion.    Same  borl* 
zou  aud  looalit3'. 

21  a,  6,0.    Similar  views  of  snirtllor  specimen,  the  reticulated  ornamentation  more  restricted 

to  the  baiial  border.    Sauie  horizon  an<l  locality. 

22  a.    View  of  crown  from  above,  of  a  worn  tooth,  showing  no  trace  of  ornamentation.    Same 

horizon  ami  locality. 

93  a,  b,  c,  d.    Views  of  the  posterior  and  outer  faces,  outline  from  above,  and  profile  section  of 

a  Huiall  tootu.    Same  hurizou  and  locality. 

94  a,b.    Posterior  and  outer  views  of  a  sinall,  acuminate  tooth;  24  c,  profile  outline;  94(1, 

outline  of  crown  from  above.    Same  horizou  and  locality. 

Fig.  25.  Orodi'8  Wiiitki,  St  J.  and  W 907 

95  a.    View  of  a  Hories  of  seven  teeth  from  above;  25  b.  Inner  niaruiu  of  the  uerioa.  showing 

posieiior  face  of  the  inner  t<K>t1i ;  *25  c,  outline  vinw  a8  Hcen  from  the  straight  or 
anteiidr  border  of  the  senes ;  Sod,  view  from  the  posteroouter  side,  showinir 
the  deltoid  tigute  aud  iiirolimeut  of  the  scries.  Xindorhouk  beds;  Marshall 
county,  Iowa. 


Fig.  96.  Okoi»l»  KKGLECTca.  St  J.  and  W 

96  a.    View  of  posterior  face  of  medium -si  zed  tooth;  26  b,  outer  face;  26  0,  d,  outline  of 
crown  from  above,  and  profile  section.    St  Louis  limestone;  Pella,  Iowa. 


atHthBBKSiHL  amtTiMSIBfWWIOIIIi 

„-.  (LandUXait: 


*rSss, 


&' 


^"    A" 


JSi* 


^ 


^' 


-^''^■ni 


/>" 


*d£i 


»-*^>».  -fffiit!^ 


t*K*     "^ssoB     Cgki-jfo    * 


13C 


)0 .iP.;^ 


•4'SSA-& 


silb''' 


iP 


f^ 


4^- 


^*^ 


csa 


i5^»d     ^^ 


itife^ 


C.'^j  J^CKWdeV 


PLATE    VII. 


PAOB. 

Fig.    1-8.  OBODUS  ▼ABIOGOeTATUB,  8t  J.  and  W 304 

1  a.    View  of  outer  face  of  small,  anterior  (1)  tooth,  base  broken  away;  1  b,  orown  ttom 

abore.    Upper  Barlington  limestone;  Lonlsa  county,  Iowa. 
S  a.    Posterior  face  of  a  minute  posterior  (?)  tooth ;  3  b,  crown  from  above ;  S  e,  profile  seo- 
,  tion .    Same  horizon  and  locality . 

3  a.    View  of  inner  face  of  similar  bat  larger  tooth ;  3  b,  crown  from  above,  showing  eooen- 

trio  median  prominence.    Same  horizon  and  locality. 

4  a.    A  larger  sobcircular  tooth,  seen  from  alMve.    Same  horizon  and  locality. 

5  a.    View  of  inner  face  of  larger  and  more  laterally  elongated  tooth ;  5  b,  crown  fh>m  above. 

Same  hi rizon  and  locality. 

6  a.    Similar  U>oth.  posterior  face,  crown  worn;  6  6,  view  from  above ;  6  c,  profile  section. 

Same  horizon  and  locality. 

7  a.    On  tor  aspect  of  mediam-sized  tooth,  showing  excavated  anterior  basal  region,  superior 

shoalder  parallel  with  the  coronal  margin,  and  beveled  inferior  snrface  of  the  base, 
and  the  outer  crown  face  ;  7  b,  crown  from  above ;  7  e,  profile  section.  Same  hori- 
zon and  locality . 

View  of  inner  face  of  similar  tooth,  the  median  cone  truncated  from  wear ;  8  6,  orown 
seen  from  above.    Same  horizon  and  locality. 

Posterior  face  of  a  large  tooth,  also  more  or  less  worn ;  9  b,  orown  seen  from  above. 
Same  horizon  and  locality. 

Orodus  major,  St.  J.  and  W 

View  of  inner  face  of  medium-sized  tooth  ;  10  6,  crown  as  seen  fi:om  above ;  10  e,  pn>. 
file  section.    Lower  Burlington  limestone;  Burlington,  Iowa. 

Lkiodus  calcaratub,  St.  J.  and  W 

Posterior  face  of  large  tooth ;   11  ft,  view  of  outer  face;  11  o,  profile  section.    Upper 

Burlington ;  Louisa  county,  Iowa. 
Mediam-sized  tooth,  inner  face ;  12  5,  outline  of  crown  from  above.    Same  horlionand 

locality. 
Smaller,  apiculate  tooth,  outer  face ;  13  ft,  outline  ttom  above.    Same  horizon  and 

locality. 
Outer  face  of  small,  robust  tooth ;  14  ft,  outline  from  above.    Same  horizon  and  locality. 
Outer  face  of  a  very  small,  acuminate  anterior  (?)  tooth ;  15  ft,  posterior  face ;  15  «,  out- 
line of  crown  fh>:i:  above.    Same  horizon  and  locality. 
Outer  face  of  an  eccentric  acuminate  tooth,  anterior  (?);  16  ft,  outline  of  orown  ttom. 

above.    Same  horizon  and  locality. 
View  of  outer  face  of  posterior  (?)  tooth ;  17  ft,  posterior  face ;  17  «,  outline  of  orown 

from  above.    Same  horizon  and  locality. 
Outer  face  of  a  similar  tooth ;   18  ft,  view  of  crown  from  above ;  18  e,  profile  section. 

Same  horizon;  Burlington,  Iowa. 

Orouus  Almeki,  St.  J.  and  W ■ 910 

View  of  Inner  face ;  10  ft,  view  of  orown  from  above ;  19  e,  profile  section.  Lower  Coal 
Measures;  Iowa. 
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Fig.    1.  AoAssniODLS  variabilis 318 

view  of  fipftcimon  exhibiting  the  nearly  complete  dentition  of  one  ramns,  proba- 
bly th«»  left  side  of  the  mandible  or  lower  Jaw,  retluced  to  two-thirds  the  nat- 
ural size.  Towards  the  auteiior  extremity  of  the  specimen  at  a,  series  of 
teeth  are  shown,  which,  fi-ora  their  reversed  position,  would  appear  to  have 
formed  part  of  the  dental  arraatare  of  the  opposite  ramus.  Upper  Coal 
Measures,  Osage,  Kansas. 

S  a,  &.  Views  showin;;  the  posterior  and  anterior  faces  of  a  lari^e,  perfect  tooth  belong- 

ing to  tho  median  row  of  acuminate  teeth  of  the  ri<rht  zamus.  Upper  Coal 
Mean.,  Mills  county,  Iowa. 

3  a,  6, 0.        Posterior  and  anterior  faces,  and  outline  from  above,  of  a  small  worn  tooth  from 

near  the  outer  extremitv  of  the  name  row.    Same  position  and  locality  as  the 

S receding,  and  fiom  whiiMi   were  ol»t>iined  the  spt^ciinens  of  the  following 
gnres  up  to  Ki^.  21,  so  associated  as  to  leave  no  room   to  doubt  that  they 
formed  part  of  the  dental  remains  of  one  and  the  same  fish 

4  a,  6, «.        Views  of  a  medinm  sizeil  tooth  belonginpj  to  the  median  row  of  the  left  ramna, 

showing:  tlie  ]ioKteiior  and  anterior  fju-os.  and  outline  from  above.  The  abra- 
ded condition  of  the  crown  iutlicates  its  po.sitiou  in  tho  outer  half  of  the  row. 

5  a.  b,  e,  d.    Similar  views  and  pro  tile  section  of  a  small  outer  tooth  of  the  same  row. 

6  a,6,e.        Posterior  and  anterior  faces,  and  ontlino  from  above,  of  a  specimen  remarkable 

for  the  oc<;f  ntrie  poMition  of  the  niediam  prominence,  and  which  may  have 
belon<ied  to  the  median  row  of  the  right  ramns  of  the  upper  jaw. 

7  a,  b,  e,  d.    Similar  views,  and  proflle  section,  of  a  large  perfect  tooth,  probably  belonging  to 

the  tirst  row  anterior  to  the  median  row,  the  imniatnre  condition  of  the  root 
as  well  as  the  unaliradt^d  state  of  the  crown  plainly  iudicating  its  inner  posi- 
tion.   Possibly  pertaining  to  the  upper  jaw, 

8  a,  &,  e,  d.    Similar  view  of  a  mature  tooth  of  the  first  row  anterior  to  the  median  row  of 

the  left  ramus  of  the  mandible. 

9a,b,e.  Views  showing  the  posterior  and  anterior  faces,  and  outline  from  above,  of  a 
matnre,  perfect  tooth  of  the  same  ramus  as  the  preceding,  and  probably  be- 
longing to  one  of  the  anterior  rows. 

10  a,  b,  G.       The  same  views  of  a  small  tooth,  probably  referab'e  to  one  of  the  posterior  rows 

of  the  same  ramus. 

11  a,  6,  c.        Similar  views  of  a  still  smal'er  mature  tooth,  which  probably  belonged  to   one 

of  the  extreme  posterior  rows  of  tho  same  ramns. 

13  a,b,c.  Similar  views  of  matnre  tooth,  probably  belonging  to  one  of  the  anterior  rows  of 
the  right  ramna  of  the  mandible. 

13  a,b,e.        The  same  views  of  small  tooth  of  one  of  the  posterior  rows  of  right  ramna. 

14  a,  6,  e.        Similar  views  of  a  very  small  tooth  apparently  belonging  to  one  of  the  extreme 

anterior  rows  of  the  right  ramus. 

15  a,  b,  e.       Similar  views  of  a  tooth,  probably  belonging  to  one  of  the  extreme  posterior 

rows  of  the  maxillaries,  showing  the  crown  at  one  extremity  divided  into  two 
minute  secondary  cones,  which  latter  recall  some  of  the  entire  teeth  oompoa- 
ing  the  extreme  enter  row^s  in  front. 

16  Ot^t^-       Posterior,  anterior,  and  profile  views  of  a  very  small,  irregularly -shaped,  depres- 

sed tooth,  possibly  pertaining  to  the  maxillary,  or  upper  Jaw. 

17  a,  b,e,d.    Outline  from  above,  natural  size,  and  enlargements  showing  the  posterior  (?)  and 

lateral  faces  of  a  minute  c^'liudrical  tooth,  the  continuation  Into  the  root  res- 
tored in  outline. 

l%a,b,o.  Views  of  a  minute,  laterally  compressed  tooth,  presenting  the  normal  rertloal 
proportions  peculiar  to  the  form,  showing  the  crown  from  above,  lateral  and 
anterior  a.spects  of  lower  jaw. 

19  a,  b,  c.        Views,  natural  size  and  enlarged,  from  above,  and  lateral  aspect,  of  an  exceed- 

ingly minute  tooth,  in  which  the  root  is  relatively  very  shallow  and  propor- 
tionately bi-oad  an tero  posteriorly. 

20  a,  fe.  Views  from  above  and  posterior  (?)  face  of  a  similar  tooth  to  the  last  preceding,  but 

laterally  more  elongated,  with  two  distinct  coronal  prominences  rising  from 
the  common  banal  support.    Enlarged  two  diameters. 

81  atb,e.  Enlarged  views  exhibiting  the  external  surface  from  above,  a,  the  abrupt  face 
and  fore-shortened  view  of  the  shallow  excavated  inferior  surface,  b,  and  pro- 
file, c,  of  a  minnte  body  supposed  to  pertain  to  the  dermal  covering  of  the 
same  fish  to  which  the  ^previously  tignred  teeth  belongeil.  These  dermal  or 
shagreen  scales  are  quite  common  and  very  varied  in  shape. 

22.  Kestoration,  showing  the  probable  angle  of  divergence  of  the  rami  from  the  sym- 

physis in  front  posteriorly,  and  the  convoluted  or  inrolled  arrangement  of  the 
rows  of  teeth,  as  indicated  in  the  large  S()ecimen,  Fig.  1. 

Fig.  3:i.  AQASB1Z0DU8  ViRGi.\iANU8,  St.  J.  and  W 321 

23  a  View  of  the  posteiior  face  of  nearly  entire  tooth,  the  lateral  angles  of  the  base 

restored  in  outline;  6,  anterior  face,  showing  relatively  shallow  root;  c,  view 
of  crown  from  above ;  d.  profile  section.  Position  about  100  feet  above  the 
Mahoning  sandstone,  near  Morgantown,  West  Virginia.    Coal  Meaa. 
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'il  a.  View  of  tbe  posterior  face  of  a  znediom  «iMd  tooth  of  one  of  th9  median  rows, 

Bhowiog  the  ftreater  portioD  of  the  crown,  the  outline  of  the  bate  reetore«l ; 
b,  anterior  face;  e,  crown  as  seen  from  above,  the  apex  broken  away,  and 
extremities  restored  in  outline ;  d,  profile  section.  Upper  Coal  Meaa.,  near 
Manhattan,  Kausaa. 

Fig.  as.  PBBIPI.KCTRODU8  Waruexi,  St.  J.  and  W 385 

95  a.  Tlew  of  a  nearly  perfect  tooth,  from  above,  shnwiuff  the  coronal  cnspa  and  the 

beveled  lateral  edyres :  b,  profile  view,  showing  the  strong  inroDnient  of  the 
anterior  extremity  of  the  mature  teeth ;  e,  view  of  the  posterior  face,  show- 
ing the  deep,  maaaive  basal  portion,  beneath  which  appeara  tbe  inialled 
anterior  pertion  of  the  crown.    Buitington  creek,  Iowa.    Upper  Burlington. 

Pbbiplkctbouub  coMPBKfiSL'tt,  St.  J.  and  W 396 

View  from  abore,  «nlarged  two  diametera,  showing  the  lateral  compression  of 
the  tooth ;  26  b,  profile  view,  ahowinj;  tbe  slight  inroUmant ;  8t  e,  poatario? 
face.    Alton,  lUinoia ;  St.  JLuuis  lim^btoue. 

PRRipiJtCTRom'8  RXPAXBiK,  St.  J.  and  "W 397 

View  from  above  of  a  small  specimen  exhibiting  a  pair  of  coronal  cusps,  enlarged 
one  diameter;  97  b.  profile  view ;  27  c,  posterior  face,  showing  the  lateral  ex- 
pansion of  the  bnaal  portion.    Chester,  Illinois ;  Chester  limeatone. 

Stbmmatouus  SYMJiBTRirus,  St  J.  and  W , 

View  from  above,  showing  the  ooronal  cusps,  and  calloaitiea  at  the  anterior  ex- 
tremity of  tbo  tooth,  anlarged;  28  6,  profile  view;  98 e,  posterior  view, 
showing  the  inferinr  surface  of  base,  fore-Nhorteued.  Buttington  creek, 
Iowa  I  U.  Burlington . 
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Stkmmatoihk  CHKiKiKOKMrs.  St.  J.  and  W 

View  from  above,  nhowinir  the  fiat tene<1  anterior  border,  and  irregular  dlspcsi 
tlon    of    the   ciiMps ;    *2y  b,   prntile   vie 
Buffi ngt'On  creek,  Iowa;  U.  Ruilin^ton. 


tlon    of    the   ciiMps ;   ii*JJb,  prntjle  view ;    29  c,    inferior  surface,  enlarged. 


30  a.  View  ftpom  above  of  a  nearly  perfect  tooth,  showing  the  stiiatlnn  of  the  posterior 

cusps,  and  the  minute  abraded  cusps  in  the  angle  of  the  anterior  extremity^ 
enlarged  six  diameters ;  :M  6,  view  from  below,  showing  inferior  baaal  sat- 
face,  and  relative  position  of  tbe  posterior  cusps,  ona  of  the  large  exterior 
ones  broken  away  and  restored  in  outline,    Bnflington  creek,  Iowa. 

Fig.  31.  Stbmmatoduh  BiFriKWTJ'f*,  St.  J.  and  W 

31  a.  View  from  above,  enlarge^l  one  diameter,  showing  the  posterolateral  prolonga- 

tiona,  and  the  relatively  briefer  arrested  median  row  of  cusps;  31  fr,  proMle 
view  ;  31  e.  view  showing  the  inferior  basal  region,  evldeatly  more  or  less 
abraded.    Buffington  creek,  Iowa;  U.  Burlington. 

Fig.  32.  Stemmatodis  niCRLsTATi'rt,  St.  J.  andW 331 

'A'i  a.  Tooth  as  seen  frum  above,  a  minute  and  apparently  perfect  a^ecimen,  enlarged ; 

32  b,  profile  view,  shoAviog  thu  downward  produced  anteiior  or  terminal  ex- 
tremity; 32  «r,  view  fr<im  below,  hIiowIi  g  the  excavated  basal  surface. 
Butlingtoii  CI  eek,  Iowa ;  U.  BiirLugton. 

33  a.  Superior  surface  of  a  large  .speciuieu,  liaviii;;  firmly  attached  to  the  narrow  ante- 

rior extremity  a  pair  of  apiiarenth  similar  but  much  worn  dental  crests,  be- 
tween w^hich  the  larger  bfHiy  {m  wedped:  'Mih.  profile  view,  the  outline  of 
base  restorefl  in  outline;  lu'e,  view  from  below,  the  base  ranch  worn,  and 
showing  the  antei-u-inferier  bonlerM  of  the  pair  of  anteiior  teeth.  Buffington 
creek,  Iowa. 

Fig.  34.  Stkmmatodis  W-MPlkx,  St.  J.  and  W 339 

34  a.  Profile  view  of  a  large  ningle  crested  tooth,  a  portion  of    the  external  layer 

Imiken  away  in  the  p«>steiior  half,  revealing  tne  siitureR  defining  the  individ- 
ual cu8t)8  in  tbe  b<»(iy,  ur  dentinal  portion  of  the  tooth.  Burlington,  Iowa  ; 
U.  Burlington. 

Fig.  35.  SrsJUMATOUih  uiCHihTAiiH,  St.  J.and  W 331 

33  a,  d, «.  Superior,  profile,  and  infeiior  viewn  of  a  nieilium  size  spe<  imeu,  showing  towards 
tbe  anterior  extieniity  only  a  ninple  row  of  small  appressed  cusps,  while  to- 
wards the  opposite  extrouiity  a  double  row  of  alternating  cusps  are  seen. 
BathngtoB  creok,  Iowa;  U.  Burlington. 

Fig.  36.  Stemmatoih'h  BiMriJiX,  St  J.  an<l  W 

36  a.  View  from  above  of  a  large,  single  creetad  tooth,  which  exhibits  the  auoraalona 

features  of  a  bud  or  bifurcation  abruptly  ari.ning  from  one  of  the  lateral  sur- 
faces nearly  midway  between  tbe  extremities,  and  which  consists  of  threa 
atrnng  ouspii,  apparently  firmly  soldered  to  the  main  body  of  the  tootii. 
BnfBngton  creek,  Iowa;  U.  Burlington. 

37  a.  b.  Views  from  above  ami  in  profile  of  a  symmetrical  single  crested  tooth,  the  base, 

whteh  ia  worn,  restore<l  in  outline.    Buffington  oreek,  Iowa. 

Fig.  38.  SiT.MMATonu}»  coMrACTiH.  StsJ.  and  W 

Sf  a.  View  o^  upper  surface  of  small  tmtth.  bearing  a  nie«lian  row  of  large  onsps,  with 

faint  iiulicaiionH  of  rndinientarv  lateral  cusps  ;  38  b,  proftlavTew,  Mse  par- 
tiallv  ie«tore<l  in  outline.    CheHirr.  Illinois;  Chester  limestone. 


jLi.j'iiii] 


.'^tt3^ 


/ 

.-.* 


1 


r 


^>^ 


im^ 


t.      i 


Fig. 

34. 

34  a. 

Fig 

lis. 

33  a,  ft, 

« 

Fig. 

36  a. 

Plate    V  IJ  I.  —  6'#nf iniicd. 

„                                                                                                                                                                                                                 PAOB. 
Fig  94.  AOAflfflKODUB  CORBUOATUe,  X .  «Ild  W J9 

«i  a.  View  of  tbe  posterior  face  of  a  modinm  ftiood  tooth  of  od«  of  ib^  median  rows, 

BhowlDg  the  greater  portion  of  the  crown,  the  outline  of  the  base  restored : 
b,  anterior  face ;  c,  crown  as  seen  from  above,  the  apex  brolten  away,  ana 
eitremitlearentoredin  OQtUue;  <i,  profile  section.  XTpjper  Coal  lleas.»  near 
Manhattan,  Kansas. 

Fig.  25.  Pbripijectuodub  Warkrki,  St.  J.  and  W 30 

S5  «.  Tiew  of  a  nearly  perfect  tooth,  from  above,  showing  the  coronal  coaps  and  Che 

bevelerl  lateral  ed^es;  b,  profile  view,  nhowing  the  strong  inmllnient  of  the 
anterior  extremity  of  the  mature  teeth  ;  c,  view  of  the  posterior  face,  8how> 
ing  the  deep,  maasive  basal  portion,  beneath  which  appears  tbe  isiaUed 
anterior  portion  of  the  crown.    Bufttngfeon  oreek,  Iowa.    Upper  Burlington. 

Fig.  96.  Pbbiplectbodub  compuk68U8,  St.  J.  and  W 3M 

26  a.  View  from  abore,  enlarged  two  diameters,  showing  the  lateral  compression  of 

the  tooth ;  26  b,  profile  view,  showing  the  sUgbi  inroUment  i  26  0,  poaterioT 
face.    Alton,  Illiuoia  ;  St.  Louis  limw>tone. 

Fig.  27.  PERiPLECTHODrs  EXPAXsiK,  St,  J.  aud  W 327 

27  a.  Tiew  fW>m  above  of  a  small  specimen  exhibiting  a  pair  of  coronal  cusps,  enlarged 

one  diameter :  27  b.  profile  view ;  27  e,  posterior  face,  showing  the  lateral  ex- 
pansion of  the  basal  portion.    Chester,  Illinois ;  Chester  limestone. 

Fig.  28.  Stbmmatod us  srMXBTiuc UB,  St  J.  and  W , 

S8  a.  View  from  above,  showing  the  coronal  cusps,  and  callesities  at  the  anterior  ex- 

tremity of  tho  tooth,  enlarged;  28  6,  profile  view;  28  e,  posterior  view, 
showing  the  inferior  surface  of  base,  fore-shorteued.  Buflington  creek, 
Iowa{  U.  Burlington. 

Fig.  2».  Strmmakmhh  chbikifoiimis.  St.  J.  and  W 

99  a.  View  f^ni  above,  showing  the  fiat  toned  anterior  border,  and  irregular  dfspcsl* 

tion  of  the  cnups ;  'Z'J  b.  protilt'  view ;  29  e,  inferior  suiface,  enlarged. 
ButBngton  creek,  Iowa;  U.  Ruilington. 

Vi  a.  View  firora  above  of  a  nearly  perfect  tooth,  showing  the  Rtrlation  of  the  posterior 

cusps,  and  the  minute  abraded  cusps  in  the  angle  of  the  anterior  extremity, 
solarged  six  diameters ;  30  6,  new  from  below,  showing  inferior  basal  aar- 
face,  and  relative  position  of  the  posterior  cusps,  one  of  the  large  exterior 
ones  broken  away  antl  restored  in  outline.    Bnffington  creek,  Iowa. 

Fig.  31.  STKMMATODrH  BiFi'ucATiP,  St.  J.  and  W 

31  a.  View  from  above,  enlarged  one  diameter,  .showing  the  posterolateral  prolonga- 

tlona,  and  the  relatively  briefer  arrested  mwiian  row  of  cusps :  31  ft,  profile 
view  ;  31  c.  view  showing  the  inferior  basal  region,  evidwitiy  more  or  less 
abraded.    Buflington  creek,  Iowa;  U.  Burlington. 

Fig.  32.  Stbmmatodi'8  BiCKWiAirs,  St.  J.  andW 331 

'.i'i  a.  Tooth  as  seen  fntni  above,  a  luinute  and  apparently  perfect  specimen,  enlarged ; 

32  b,  |)fufile  view,  Bhowing  the  dowij>vard  prouuced  anteiior  or  terminal  ex- 
tremity; 32  r,  view  fVom  below,  nhowiig  the  excavated  basal  surface 
ButHngton  creek,  Iowa;  U.  Burl.ngtou. 

33  a.  Superior  surface  of  altirgc  npeciuieu,  liuvin;^  flrnily  attached  to  the  narrow  ante- 

rior extremity  a  pair  of  apnarently  »ituilar  but  niurh  worn  dental  crests,  bo> 
tween  which  the  larger  bfMiy  ia  we<iped;  33  ft,  profile  view,  the  outline  of 
base  restorerl  in  outline:  :i^«,  view  tit>m  below,  tbe  base  much  wura,  and 
showing  the  ant^tni-inferier  )>or<lerH  of  ihe  pair  of  anteiior  teeth.  BufBngton 
creek,  Iowa. 


STKMMATonrs  HMPLKX,  St.  J.  and  W , 

Trofile  view  of  a  laree  aingle  created  tooth,  a  portion  of  the  external  layer 
broken  away  in  the  posteiior  half,  revealing  tlie  auturea  detining  the  individ- 
ual cuai>8  in  the  boiiy,  or  dt-ndual  portinu  of  the  touth.  Burlington,  Iowa  ; 
U.  Burlington. 

;STKMMAioi>rKUiCiiibTAiih.  St.  J.  and  W 331 

Superior,  profile,  and  Infeiior  viewa  of  a  medium  size  aiienmen,  ahowing  towards 
the  anteiior  exti comity  only  a  ningle  row  of  aniall  appreaaed  cusps,  while  to- 
wards the  opposite  extroinity  a  double  row  of  altenifttlng  cusps  are  seen. 
ButtfngtoB  creek,  Iowa ;  V.  Knrlington. 

STRMMAloura  SIMPLEX.  SL  J.  and  W 

View  fk-om  above  of  a  lai^e,  aiujcle  crested  tooth,  which  exhibits  the  anomalous 
features  of  a  bud  or  lut'urcution  abruptly  ariHing  from  one  of  the  lateral  sur- 
faces nearly  midway  between  the  extremities,  and  which  consists  of  threo 
stntng  cuspss  anparently  firmly  tuddered  to  the  mala  body  of  the  tuoth. 
Bufiington  creea,  Iowa;  U.  Burlington. 

37  a,  b.  Views  from  above  and  in  profile  of  a  symmetrical  single  created  tooth,  the  base, 

which  is  worn,  restored  in  outline.    Buflington  creek,  Iowa. 

Fig.  38.  SiT.MMATonua  coMPACTra.  St^  J.  and  W 

2V  a.  View  o^  upper  Hurface  of  small  ttxtth.  bearing  a  uieiliau  row  of  large  oasps,  with 

faint  indicatioiia  of  rudimentary  lateral  cuapa  ;  38  b,  profllavTew,  base  par* 
tiallv  rei*tore<l  in  outline.    Chester.  Illinois  ;  Chester  limestone. 
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PLATE    IX. 


PAOB. 

Jig.    1-4.  ViNUSTODUh  LRinvi.  St.  J.  and  W SSO 

1  a.  View  of  concave  face  of  t<K»th  ;  1  b,  convex  face;  1  e,  view  from  above,  enlarged  two 
diametora ;  1  d,  cnlarj^ement  showing  the  disposition  of  the  coronal  folda  in  con- 
cave face ;  1  e,  enlargement  showing  folds  in  convex  face ;  1  /,  outline  view  in  profile, 
enlarged  ;  1  g,  profile  noetlon,  enlarged.  St  Louis  limestone ;  Alton,  Illlnoia. 
S  a.  Outline  nat.  size,  and  enlargement  showing  the  concave  face  of  a  minute  tooth  inter- 
mediate In  form.     Same  horizon  and  locality. 

3  a.    Concave  face  of  small  arch<^d  tooth,  enlarged  two  diameters;  3  6,  showing  the  eon  vex 

fhce ;  3  e,  outline  view  in  profile     Same  horizon  and  locality. 

4  a.    View  of  concave  (kce  of  still  smaller  tooth,  enlarged  two  diameters ;  4  b,  convex  face ; 

4  e.  outline  ef  crown  f^om  above :  4  d,  ootline  view  in  profile;  4  «,  profile  section. 
Same  horizon  and  locality. 

Jig.    8,  (J.  VBKU8TODUB  ▲ROUTUS,  St.  J.  and  W 

5  a.    Conoave  face  of  medinm-aised  tooth ;   5  b,  convex'  face ;  5  e,  view  of  convex  face, 

enlarged  two  diameters ;  5  d,  ontllne  ftxnn  above,  showing  arrangement  of  basal 
folds,  enlarged ;  A  «,  enlargement  showing  portion  concave  coronal  belt ;  5/,  similar 
enlargement  of  convex  face ;  5  g,  outline  view  in  profile,  enlarged ;  5  A,  profile  sec- 
tion.  Chester  limestone,  upper  fish- bed ;  Chester,  Illinois, 
f  a.  Concave  face  of  smaller,  arched  tooth ;  6  6,  view  from  above ;  6  e,  similar  view,  enlarged 
two  diameters ;  9  d,  similar  view  of  one  extremity  still  further  enlarged,  showing 
disposition  of  coronal  folds ;  fi  «,  profiie  section  enlarged.  Same  horizon  and  local* 
Ity. 
Jig.    T-a4.  VBNUtnx)DUs  YABXABius,  St.  J.  and  W 

7  a.    Tooth  of  normal  size  and  form,  seen  fh>m  above;  7  b,  profile  section.    Upper  BnrUng- 

ton  limestone ;  Louisa  county,  Iowa. 

8  a.    Concave  crown  face  of  similar  medium-sized  tooth ;  8  5,  convex  face,  base  restored  in 

outline:  8  e,  profile  section.    Same  horizon  and  locality. 

9  a,  5.  Similar  views  of  a  less  denticulate  variety.    Same  horizon  and  locality. 

10  a.    View  of  convex  face  of  large  tooth,  with  laterally  compresssed  median  cone ;  10  b, 

profile  view.    Same  horizon  and  locality. 

11  a.    A  small,  linear,  low-crested  tooin,  seen  from  above,  enlarged  two  diameters;  11  5,  pro- 

file section.     Same  horizon  and  locality. 
19  a.    View  fh>m  above  of  a  very  fiat  variety,  in  which  the  crest  is  but  slightly  raised  above 
basal  imbrications.    Same  horizon  and  locality. 

13  a.    Concave  fkoe  of  small,  triiuignlar,  acuminate  tooth;   13 5,  convex  face ;  13  c^  profile 

section .    Same  horizon  and  locality . 

14  a.    Concave  face  of  more  robust  tooth  of  same  variety ;  14  5,  convex  Csoe,  showing  rela- 

tively deep  base  and  intcimpted  coronal  folds;  14  e,  profile  section.    Same  horizon 
and  locality. 

Jig.  15-18.  VK-NL»T0i>r8  ROBrsrrs,  St  J.  and  W 345 

15  a.     Medium  size  tooth  seen  from  above :  15  b,  profile  section.    Upper  Burlington;  Louisa 

county,  Iowa. 
10  a.    Convex  face  of  large,  sharp-crested  form  ;  16  b,  profile  view.    Same  horizon  and  local- 

liy. 

17  a.    Small  linear  variety,  view  Arom  above  showing  apex  but  sUghtly  elevated  above  crest ; 

17  b,  profile  section.    Same  horizon  and  locality. 

18  a.    A  very  small  linear  form,  seen  fh>m  above,  creet  forme  a  low,  even  ildge,  coronal  fold* 

Areqnently  interrupted,  enlaiged  two  diameters;  18  6,  profile  section.    Samebovi- 
son  and  locality. 


Plate  IX— Continued. 


Fig.  19-M.  Vbnustodub  1VNUICB1BTATDB,  St.  J.  and  W 316 

10  a.    GoooATe  fiue  of  sma!!  tooth  of  normal  shape,  showing  border*  of  oonvex  side ;  10  5, 

Qonyex  face ;  10  e,  profile  section.    Kooknk  limestone ;  yioinity  of  Wanaw,  HI. 
90  a.    A  more  slender  tooth,  in  which  the  apex  i$  less  prominent,  seen  from  aboye.    Same 

horlxon  and  locality. 

51  a.    View  fh>m  above  of  large,  robust  tooth,  showing  compressed  crest,  and  laterally  com- 

pressed median  cone ;  81  b,  oonvex  fkce,  basal  band  imperfect  ftcm  wear;  SI  e,  pro> 
file  section.    Same  horizon  and  locality. 

52  a.    A.  large,  elongated  tooth,  seen  from  above ;  33  6,  convex  fSftce,  the  worn  crest  restored 

in  outline ;  33  e,  d,  pzoflle  sections  at  middle  and  exteemity  of  tooth.    Same  horison 
and  locality. 

33  a.    View  fh>m  above  of  small,  linear,  even-crested  tooth ;  S3  b,  profile  section.    Same  luxr- 

ison  and  locality. 

34  a.    Concave  face  of  small,  triangular,  acuminate  tooth ;  34  ft,  convex  face,  base  restored  in 

outline ;  34  «,  outline  view  in  profile.    Same  horison  and  vleinity. 
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PLATE    X. 


TA.QE. 


Jng.     1-4. 
1  a. 


9a,b,e. 

3  atb,€. 

4  a. 


Fig.  5'U. 
9  a. 


6  a 

7  a. 

8  a,  fr, «. 

9  a,  b,  e. 

10  a,  b,  e. 

11  a,  6,0. 
18  a,  &,  0. 

13  a. 

14  a. 

Xlg.  15-17. 

15  a. 

15  a. 

17  et,b,e. 

Jig.  18. 

18  a. 

Jig.  19-99. 

19  a. 


90  a,  6,  e. 

91  a,  6,0. 
99  a,  6,  A. 

Vlg.93. 

93  a. 


Cbomatodub  VABfiOuymruB,  8t  J.  and  W 

View  ftom  abore;   1  bj  oonvex  face;  1  c,  profile  section.     Warsaw  bsds;  above 

Altoii,  Illinois. 
Similar  views  of  a  larger,  worn  specimen.    Same  horison  and  locality. 
Similar  views  of  large  tooth,  showing  extravagantly  developed  convex  crown  face 

Same  horison  ;  Barrett's.  Missoori. 
Fragment  of  oblique  tooth,  seen  ftom  above;  4  5,  profile  section.    Samehorlson, 

above  Alton,  Illinois. 

CnoMATODUs  INCONBTANB,  St  J.  and  W 

Concave  face  of  tooth  of  ordinary  appearance ;  5  6,  opposite  face,  base  restored  in 

ontline ;  5  e,  profile  sect ion.'sho wing  nearly  vertical  root.    St.  Louis  limestone ; 

Pella,  Iowa. 
A  long,  slender  tooth  seen  from  above ;   6  6,  convex  aspect ;   6  0,  profile  section. 

Same  horixon  and  locality. 
Concave  face  of  small  tooth,  irregularly  serrated  along  crest ;  7  b,  convex  face ;  7  0, 

profile  section.    Same  horizon  and  locality. 
Similar  views  of  small  tooth  with  oblique  root.    Same  horizon  and  locality. 
Similar  views  of  tooth  with  extremely  oblique  root.    Same  horizon  and  locality. 
The  same  views  of  a  more  regular  tooth,  with  oblique  base.    Same  horison  and 

locality- 
Similar  views  of  a  more  eccentric  tooth.    Same  horison  and  locality. 
Similar  views  showing  both  faces  of  base  and  the  beveled  inferior  snrlSsoe.    Same 

horizon  and  locality. 
View  from  above  of  large  tooth,  with  nearly  median  crest ;  13  fr,  convex  fkce,  show- 
ing relatively  shallow  root;  13  e,  profile  section.    Same  horizon  and  locality. 
Profile  section  of  large  specimen  with  vertical  root,  both  faces  of  crown  vertically 

concave.    Same  horizon  and  locality. 

CHOMATODU8  CiiBSTRiiENSis,  St.  J.  and  W 

Hedium-slzed  tooth,  seen  fh>m  above ;  15  6,  convex  face,  showing  deep  base ;  15  c, 

profile  section.    Chester  limestone ;  Chester,  Illinois. 
Concave  face  of  fragment  of  small  tooth,  with  oblique  base;  10  ft,  convex  £soe; 

16  e,  profile  section .    Same  horizon  and  locality. 
Similar  views  of  large,  nearly  perfect  tooth ;  17  d,  view  of  crown  fh>m  above,  show- 

ing  nearly  median  crest.     Same  horizon  and  locality. 

Chomatodus  1KCBA86ATUS.  St.  J.  and  W 359 

View  of  concave  face  of  medium-sized  tooth,  enlarged  two  diameters ;  18  fr,  convex 
fiice  and  base ;  18  e,  profile  section.    St.  Louis  limestone ;  Alton,  Ulinois. 

Chomatodus  comitub,  St.  J.  and  W 350 

Concave  aspect  of  large,  symmetrical  tooth,  showing  base  and  bevelad  inferior  sur- 
face ;  19  b,  view  of  convex  face ;  19  0,  outline  of  crown  from  above ;  19  d,  «, 
profile  sections.    Upper  Burlington ;  Louisa  county,  Iowa. 

Similar  views  of  short,  robust  tooth.    Same  horizon  and  locality. 

Sune  views  of  a  similar  shaped,  smaller  tooth.    Same  horizon  and  locality. 

Similar  views  of  small  tooth.    Same  horizon  and  locality. 

Chomatodus  ARCUATU8.  St.  J. 000 

View  of  concave  crown-faoe,  showing  part  of  base ;  93  6,  convex  orowu-tkoe,  base 
partially  restored ;  93  0,  view  of  crown  firom  above;  93  d,  profile  section.  Upper 
Coal  Measures,  Adams  county,  Iowa. 
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PLATE   Xa. 


FAGB. 
Fig.    1.  Hahpacodus  coMPACTt'e,  St.  J.  and  W 355 

1  a.  View  of  ounoave  face  of  tooth,  enlarged  two  diametere;  1  b;  profllo  section.    Cbe8« 

ter  limeetone ;  Cbeeter,  THinols. 

lig.    S.  Harpacodub  occidrntams,  St  J.  and  W 355 

2  a.  Concave  crowii  face,  enlarged  two  diameters;  2  h,  convex  face;  3  e,  outline  firom 

above;  9  d,  profile  section.    St  Lonls  limeHtone;  Alton,  Illinois. 

Fig.     5,4.  CnOMATODUB  PARALLKLL'B.  St.  J.  and  W 358 

3  a.  Concave  crown  face  of  nearly  perfect  tooth ;  3  6,  convex  face;  3  e,  profile  section. 

Warsaw  beds. 

4  a.  Convex  face  of  less  robost  tooth.    Warsaw  beds ;  above  Alton,  Illinois. 

Fig.    5.  Cnou ATODrs  IX8IGM8,  (Leidy  sp.) 350 

5  a.  Concave  face  of  nearly  entire  specimen;  5  b,  convex  aspect;  5«,  profile  section. 

St  Lonis  limestone ;  St.  Lonis,  Missouri. 

Fig.    6.  PRIBTODUB  f  ACUMTNATUB,  St.  J.  and  W ,.  409 

6  a.  Convex  crown  face  enlarged ;  6  b,  concave  face;  6  e,  outline  from  above;  0  <!,  pro- 

file section.    Kinderbook  beds ;  Burlington,  Iowa. 

Fig.    7-0.  Dkbmiodub  TUMIDUB,  St.  J.  and  W 330 

7  a.  Concave  aspect  of  tooth,  enlarged  four  diameters ;  7  b,  convex  face ;  7  «,  outline 

from  above ;  7  d,  profile  seotion.    St.  Louis  limestone ;  Alton,  Illinois. 

8  a.  View  of  series  of  four  teeth,  from  above,  enlarged  two  diameters ;  8  ft,  profile  out* 

line  of  anterior  border ;  8  e,  outline  fh>m  above,  still  further  enlarged.    Same 
borison  and  locality. 
0  «.  A  series  of  seven  teeth,  seen  fh>m  above,  enlarged.    Same  horizon ;  St  Louis,  Ho. 

Fig.  10,11.  Dksmiodub  cx)BTBLLiTRRUB,  St  J.  and  W 341 

10  a.  View  of  convex  aspect  of  tooth,  enlarged  four  diameters ;  10  b,  concave  face ;  10  e, 

outline  of  crown  fh>m  above ;  10  d,  profile  section.  St  Louis  limestone;  St.  Louis, 
Missouri. 

11  a,  6,  e.    Similar  views  of  an  elongated  tooth,  enlarged  four  diameters.    Same  boriaon ; 

Alton,  Illinois. 

Fig.  12-14.  DE8MI0DUB  f  UGOMFORHIB,  St  J.  and  W 34S 

12  a,  5,  e.    Views  of  concave  and  convex  faces,  and  profile  section,  enlarged  two  diameters. 

Keokuk  limestone ;  Boonville,  Missouri. 

13  a,  b.       Convex  face  and  profile  seotion  of  similar  tooth,  enlarged  two  diameters.    Same 

horizon ;  Bentonsport,  Iowa. 

14  a,b.       Concave  and  convex  faces  of  larger,  robust  worn  tooth,  enlarged  two  diameters. 

Same  horiaon,  Boonville,  Missouri. 

Fig.  15.  Di8iaouu»  t  VLABBLLinc,  St  J.  and  W 343 

15  a.  Concave  face,  enlarged  two  diameters ;  15  b,  convex  face ;  15  e,  profile  seotion. 

Keokuk  limestone;  Boonville,  Missouri. 

Fig.  16.  LUGODUB  BELLUUPORMIB,  St  J.  and  W 386 

16  a,  b,  e,  d.    Views  of  concave  and  convex  faces,  outline  from  above,  and  profile  seotloii, 

enlarged  two  diameters.    St  Louis  limestone ;  Alton,  IlUi.ois. 

Fig.   17    10.  LiBGODUB  BKRBATUB,   St.  J.  SUd  W 365 

17  a,  b,  e.      Views  of  concave  and  convex  faces,  and  outliue  of  crown  from  above,  enlarged 

two  diameters.    Upper  Burlington  limestone ;  Louisa  county,  Iowa. 

18  a,  b,  e.      Concave  and  convex  faces,  and  profile  section  of  slightly  stronger  tooth,  enlargod 

two  diameters.    Same  borisson  and  locality. 
10  a,  b,  e.     Similar  views  of  a  large,  robust  tooth,  enlarged  two  diameters.    Same  horison 
and  locality. 


Platb    X  a.— Continued. 


PAOB. 

Fig,  20  M.  Ll«;oi)!'»  ri'iirrR.  St  J.  and  W 364 

80  a.  Convex  face  of  wuin,  UturAlly  vlougatv^l  tooth  ;  Upp^r  Burlington ;  LoalM  ooanty, 

I«twa. 
91  a,b.e.    yii*W8  of  rnticnvo  nml  cinvox  fiineA,  and  proflle  srotinn,  of  spedmon  of  norinsl 

form.  piilHr;:e«l  tvrn  (liaiiifliiMn.    S.iiii«i  IxtrlMm  and  locality. 
39a, 6, e.    BlmUtir  virvvn  of  hudiH't,  vfrtcally  olou^faioU  tooth,  enlarged  two  dlaueten. 

Hanit^  \u»i/.  >u  ami  liM-xlily. 

¥i%.  *i:i,  PohVitHUoix'ri  WiLUAUHi.  St  J.  and   W 384 

93  a.  View  from  iho  U.imil  nhlu  of  a  auiuU  worn  tooth  ;  93  6,  profile  aecUon.    Keoknk 

tituHittoiio ;  K«^*kiik.  lowii. 

Fig.  24,9.').  roLYHiiizoouH  I AuuoxAHlua,  St.  J.  and  W Mt 

S4  a. b.       Skotrh  of  CMiuax •<  liml  convex  Uvw,  ie4toratl«>n  of  fig.  10,  PI.  13.     Coal  lieaaorw; 

Hon<<\i1li>.  lllin.U 
2S  a,  b,  e.    Coiic.ivt*  athl  r  nivox  U^'A'n^  nnd  profllu  sootioo,  of  amaller  toolh.     Upper  Coal  Me*- 
sun'H;  iH^iir  Spruijtleld,  lllinoix. 

Fig  96.  (hKvorK.iAhin  MKiHiH.  St.  J  and  W 

96  a.  Convox  r.uM>;  iii  6.  h  <  m  ii    if  tli  t  o.'ioivd  aip^ct;   26  o,  proflle  aeotloa.    Chester 

limoAioiie;  ('TuMtor,  IliiiiiiA. 

Fig.  97.  CrR\iiiT>cimrrt  fKiitRxriH.  St.  J.  and  W  

97  a.  View  of  c«MiCii\»  f.icjv  onliir;riHl  tvvo  dLinn^tt^rn;  97  &,  convex  face;  97  o, profile  eeo- 

tlon.    Choatur  liuiudtoutt,  lower  fl^h  bed;  Cheiiter,  Illinois. 
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PLATE    XI. 

Fig.    l-*6.  Taxaodub  ruiOLUs,  81.  J.  and  W 309 

1  a.    YiMT  of  ooAcave  (hee  of  porfoot  tooth  of  modiau  aire  and  nomuil  form ;   1  b,  oonrex 

aspect ;  1  c,  profile  seotion,    St  LoaU  limestone ;  Pella,  Iowa, 
S  a.    Concave  face  of  sroall,  triangular-shAped  tooth;   2  b,  opposite  faoe;   3  c,  oattloe  of 

crown  from  above ;  8  d,  profile  outline.    Same  horizon  and  locality. 

3  a.    View  of  concave  face  of  larger  tooth,  crest  worn  ;  3  6,  convex  face ;  3  c,  profile  seotion. 

St.  Lonla  beds;  Alton,  Illinois 

4  a.    Coneave  face  of  still  lar«;er  tooth,  crest  worn  plane  with  basal  margins ;  4  b,  convex 

aspect,  ontline  of  crest  restored.    Same  horizon  and  locality. 

5  «.   Concave  aspect  of  small  abraded  or  immature  specimen,  whieh  haa  lost  the  external 

eaanel  layer,  railarged  two  diameters ;  5  ft,  view  of  oodvwx  ftuw,  akowing  suloa- 
tion  of  basal  area,  and  worn  coronal  surface;  5  e,  profile  sectLoo,  showing  con- 
cavity  of  concave  face.    St.  Louia  beds  i  Pella,  Iowa. 

Fig.   IMO.  TiJiACkpua  v^xMUimw^  SL  J.  andW * !.....«... -.371 

0  a.    Concave  face  of  large  symmetrioal  tooth ;  6  6,  opposite  face  i  6  e^  oulUae  ot  crown  fh>m 

above ;  6  d,  profile  seotion.    St.  Louis  limestone :  St.  Louis,  Missouri 
7  a.    View  fVom  above  of  a  stronger  specimen;   7  b,  convex  aspect ;    7  e,  profile  seotion. 

Same  horizon ;  Alton  Illinois. 
i  a.    View  from  above  of  similar,  laterally  u-ohed  tooth ;  8  6,  profile  section ;  9  a.  ooncave 

faoe  of  same  specimen.    Same  horizon  and  locality. 

10  a.    Concave  face  of  small  example ;  10  b,  convex  face;  10  e,  profile  section.   St.  Louis  beds ; 

Fella,  Iowa. 

Fig.  11-13.  Tanaoddb  dbprbssub,  St.  J.  and  W 378 

11  a.    Concave  face  of  medium  size  tooth ;  11  6,  opposite  face,  showing  dentioulate  orest ;  11  a, 

profile  section.    Chester  Umstone ;  Chester.  Illinois. 
19  a.    View  from  above  of  an  obtuse^crested  tooth;  13 b,  convex  &oe;  IS  c,  profile  section. 
Same  horizon  and  locality. 

13  a,    Ontline  from  above  of  small  specimen ;  13  6,  ooncave  face,  enlArged  two  diameters ; 

13  e,  convex  aspect ;  13  d,  profile  section.    Same  horizon  and  locality. 

Fig.  14-10,85.  Takaodus  BBLuaNCTDS,  St.  «r.  and  W 378 

14  a.    Concave  face  of  large  perfect  tooth ;  14  b,  convex  face ;  14  c,  profile  section.    Chester 

limestone;  Chester,  Illinois. 

13  a.  Concave  face  of  a  worn  tooth,  in  which  the  coronal  folds  are  scarcely  discernible,  and 
the  roet  terminated  in  a  wedge>shaped  edge ;  15  6,  convex  faoe,  showing  abrasion 
of  basal  area ;  15  e,  profile  seotion.    Same  horizon  and  locality. 

10  a.  Concave  face  of  small  immature  or  worn  tooth,  coronal  folds  obsolete ;  10  b,  oonvez 
faoe,  showing  worn  space  along  the  basal  angle ;  10  6,  profile  section.  Same  hori- 
zon and  locality. 

93  a,  b,  e.  Similar  views  of  another  tooth.    Same  horizon  and  locality. 

Fig.  17-19,24.  Tanaodub  polymorphub.  St.  J.  and  W 380 

17  a.    Concave  face  of  large  tooth,  enlarged  two  diamoters ;  17  b,  convex  aspects  inferior 

coronal  angle  worn  ;  17  e,  profile  section.    Chester  limestone ;  Chester,  Illinois. 

18  a.    Concave  face  of  smaller,  less  symmetrical  tooth,  enlarged  two  diameters ;  18  b,  oppo- 

site face,  showing  sulcation  along  basal  angle ;  18  e,  profile  section.    Same  horizon 
and  locality. 

19  a.    Concave  aspect  of  small  tooth,  enlarged  two  diameters ;  19  b,  opposite  face ;  19  e,  pro- 

file section.    Same  horizon  and  locality. 

94  Ofb^e.  Views  of  conoave  and  convex  faces  and  profile  section,  of  an  elliptical-shaped  tooth, 

probably  referable  to  the  above  form,  enlarged  two  diameters.   Same  horizon  and 
locality. 


Platb   XI— Continued. 

PAOB. 

Kg.  se-83.  Tasaodub  bculftub,  St  J.and  W 3TS 

90  a.    Concave  face  of  large  nymmetrioal  tooth ;  SO  b,  oonvex  face,  coroiial  folds  obsolete ; 

80  0,  profile  section.    St  Lonls  limestone ;  Alton,  nilnols. 
SI  a.    Outline  of  concave  face  of  email  eccentiio  tooth  |  31  h,  the  same  enlarged  two  diam- 
eters ;  SI  «,  convex  face ;  31  d,  profile  section.    St.  Lonis  beds ;  Pella^  Iowa. 

89  a,  ft.  0.  Similar  viewH  of  small  symmetrical  tooth.    Same  horison  and  locality. 

93  a,  OntUne  of  concave  face ;  S3  6,  view  of  concave  face,  enlarged  two  diamet«n ;  SB  c,  ocm- 
vex  face,  showing  coronal  folds ;  S3  d,  proffie  seetion,  showing  ontiine  of  peifeet 
root,  and  uottsnal  coneavity  of  the  ooneave  fiwe.    St  Lonls  i  Alton,  lUinoia. 

Fig.  SO.  Takaodus  GROSSIPLICATU8,  St  J.  and  TV. 375 

90  a.    Concave  face  of  tooth,  partially  restored  In  oatllne ;  36  b,  convex  face ;  36  «,  profile  sec- 

tion.   Chester  limestone ;  Chester.  Illinois. 

Fig.  87.  Tanaodub  bublunatub,  St  J.  and  W 368 

87  a.    Outline  of  convex  aspect,  partiiJIy  restored,  enlarged  two  diameters ;  87  b,  profile  sec- 

tion.   St  Louis  limestone ;  Alton,  Illinois. 

Fig.  38.  Antuodub  PBROVAUB,  St  J.  and  W 303 

88  a.    Ooneave  faoa,  basal  border  imperfect;  88  ft,  oonvax  fisoe;  98  «,  piofilB  aeelion.    Warsaw 

beds. 

Fig.  99.  Antuodub  oracxlib,  St  J.and  W 303 

80  a.  View  of  concave  crown-faoe,  basal  border  broken  away ;  SO  b,  oo^vttK  ftioe ;  SO  e,  profile 
seotton.    Warsaw  beds. 
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PLATE    XII. 


FAQM. 

Fig.    1-4.  Pbtalobhtnchus  PSKUDOSAoaiTATUS,  St.  J.  and  W 405 

1  a.    Convex  face  of  BmaXl  tooth ;  1  b,  concave  face ;  1  e,  profile  aeoUon.  St  Louia  beda,  PeUa, 

Iowa. 
%  a.    Concave  face  of  large  tooth ;  2  b,  convex  aspect ;  3  «,  profile  eection.    St.  Lonia ;  Alton, 
Illinois. 

3  a.    Outline  of  convex  face  of  very  large  acuminate  tooth,  with  forked  root.    Same  horlaon 

and  locality. 

4  a.    Similar  outline  of  mediiim*Bized,  symmetrical  tooth.    St  Louis ;  Pella,  lewa. 

Fig.    5,6.  PieTAix)iuiYN'CHUA  SPATULATU8,  St  «r.  and  W 408 

5  a.    Convex  aspect  of  large  tooth  with  tumid  apex;  5  b,  side  view.    St  Louis  limestone; 

Alton,  Illinois, 
0a.    Convex  face  of  small  tooth;  6  6.  concave  face;  6  e,  profile  section.    St  Louia;  Pella, 
Iowa. 

Fig.    7,8.  PBTALORiiYNriiLS  uisTOiiTi'S,  St  f .  and  W 4C6 

7  a.    Convex  face  of  medium-sized  tooth ;  7  6,  concave  faee  showing  deeply  arched  basal  nuu^ 

gin ;  7  e,  profile  section.    St.  Louis  beds ;  Pella,  Iowa. 
8a,6,e.  Similar  views  of  smaller  specimen.    St.  Louis;  Alton.  Illinois. 

Fig.    9.  CTRNoi'BTALi'tt  HELLULUs,  St.  J.  and  W 398 

9  a.  View  of  group  of  teeth  from  the  convex  side,  eolarged  two  diameters ;  9  &,  view  of 
opposite  face,  showing  entire  outline  of  the  largest  specimen,*  9  e,  profile  section  of 
large  tooth.    St  Louis  beds ;  Pella,  Iowa. 

lUg.  10.  Pbtalouus  iirHuiDus,  St  J.  and  W 394 

10  a.    Convex  face  of  large  tooth  ;  10  &,  concave  face ;  10  e,  profile  section.    St  Louis ;  Alton, 

Illinois. 

Fig.  11.  Pktalodus  pboximus,  St.  J.and  W 395 

11  a.    Convex  face  of  nearly  perfect  tooth;  11  6.  view  of  concave  face;  11  c,  profile  aectioiL 

Upper  Coal  Measures,  Springfield,  Illinois. 

Fig.  19.  Pbtaloduh  CUUTU8?  N".  and  TV 394 

12  a.    View  of  convex  face  of  medium-sized  tooth;    crest  worn  nearly  plane  with  convex 

basal  margin ;   12  b,  coucave  face,  sbowing  corrugated  ornamentation ;  12  «,  pro* 
file  section.    Keokuk  limestone,  Bentonsport,  Iowa. 

Fig.  13.  CTKXOrRTALUS  Mxosus,  St  J.  and  TV 390 

13  a.    Convex  crown-face ;  13  b,  profile  section.    Keokuk  limestone,  Bentonsport,  Iowa. 

Fig.  14.  Ctbxoi'Etalus  occidextaub,  St  J.  and  W 401 

14  a.    View  of  convex  face ;  1-t  b,  concave  face ;  14  e,  profile  section.    Lower  Coal  Measures, 

Fort  Dodge,  Iowa. 

Fig.  15.  CrKxoiiYCHius  Stbvkxsoxi,  St  J.  and  W 383 

15  a.    View  of  convex  face ;  15  b,   concave  face ;  15  e,  profile  section.    Coal  Measures,  West 

Virginia. 

Fig.  16,17.  Calopodus  AnCAUB,  St  J.  and  W 403 

16  a.    Convex  face  of  tooth,  enlarged  two  diameters ;  16  &,  concave  aspect;  16  e,  profile  ou^ 

line.    Middle  Coal  Mensiires,  Iowa. 
17a.    Convex  face  of  smaller  tooih,  enlarged  two  diameters;  17  b,  concave  face  showing 
hooked  apex ;  17  e,  profile  outline.    Same  horizon  and  locality. 

Fig.  18.  Ctkxopktalus  limatulus,  St  J.  and  W 399 

18  a.    View  of  convex  face ;  18  b,  profile  section.    Chester  limestone.  Chester,  Illinois. 
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PLATE    XIII. 

PAOB. 

Fig.    1,9.  FiH^ODUri  BiPim'rt,  St.  J.  And  W  414 

1  a.    CoDOAve  ftioeof  perfect  icHttb ;   1  6,  ouuv«x  faoe;   1  c.  profile  eeotion.    Chaeter  lime- 
stone; Cho«ter,  Illinoln. 
:2  a.    Coocare  face  of  umaller,  less  perfect  specimen ;  9  b,  profile  section.    Same  horlson  and 
locality. 

Fig.    3.  FisHOUiH  TRicrnMUAxrn,  St.  J.  and  W 415 

3  a.    Concave  face  of  an  Imperfect  t  loth ;  basal  bonlerM  re«tore<l ;  3  h,  opposite  face  ;  3  e, 

profile  Mection.    Chest  or,  lUiiioiH. 

Fig.    4,5.  Cholodl'h  is.«:grAi.iM.  St.  J.  and  \V 419 

4  a.    Concave  face  of  an  iniperfiH't  tiioth,  basal  bonier  broken  away  ;  4  b,  view  of  ooarex 

face  ;  4  c,  profile  section.    U|>per  CumI  Measures ;  Iowa. 

5  a.    View  of  concnre  face  of  moie  robtiMl  t<ioth,  Imsal  border  and  root  destroyed ;  5  6,  con- 

vex face  :  5e,  profile  seclluu.    Upper  Cool  Measures:  Springfield,  Illinois. 

Fig.    d,?.  PKLToms  gUADRATLH,  St.  J.  and  \r 410 

6  a.    Convex  face  of  perfect  t(M)tb,  enliirised  two  diameters ;  6  b,  profile  section.    St  Louis 

HmeMtone;  Alton,  lUitiols. 

7  a.    Concave  face  of  an  imperfect  tooth;  7  h,  convex  face;  7  e,  profile  section.    Same  hori- 

zon and  IfH'ality. 

Fig.    8.  Pxi.TODi's  TiiAN'HVKKsUB,  St.  J.  and  W 419 

6  a.    Convex  face  ef  nearly  entire  tooih.  enlarged  two  diameters ;  8  6,  profile  section.      Coal 
Measures;  Carlinville,  Illinois. 

Fig    9.  Pbltodi's  ?  PLicoMi'iiALUB,  St.  J.  and  W 411 

9  a.    Concave  face,  basal  marj^iii  imperfect ;  9  b,  convex  face,  root  restored  in  outline ;  9  «, 
profile  section.    Chester  limestone ;  Chester,  Illinois. 

Fig.  10.  PoLYKHizoDtrs  CABHONAK1U8,  St.  J.  and  W 389 

10  a.    Appearance  of  original  example,  convex  face,  partially  restored  in  outline;  10  6,  profile 

section.    Upper  Coal  Measures ;  LaSalle,  Illinois- 

Fig.  11.  POLYiuiizonuii  WiLUAMSi,  St.  J.  and  W 384 

11  a.    View  of  concave  face,  showlui^  dentate  root ;  11  6,  view  of  crown  from  above,  showing 

triturating  nnrface  in  the  convex  face ;  11  e,  profile  section.    Keokulc  limestone  ; 
Boonville,  Missouii. 

Fig.  19.  PoLYHHizoDUh  PiAKAEXKii*,   St.  J.  and  W 886 

19  a.    Concave  face  of  nearly  perfect  tooth ;  12  b,  convex  face;  19c,  profile  section.    Warsaw 
be<ls ;  above  Alton.  Illinois. 

Fig.  13.  PoLYitHizonih  AMi'i.rs.  St.  J.  and  W 387 

13  a.    Concave  face  of  perfect  tooth ,  13  {>,  convex  face ;  13  e,  prolile  section.    St.  Louis  lime. 

stone;  Alton,  Illinois. 

Fig.  14.  PoLYKHizoDL's  LiTToNi,  N.  and  W 385 

14  a,  5, 0.    Concave  and  convex  faces,  and  profile  section,  of  nearly  perfect  tooth,  introduced 

for  comparison  with  preceding  form.    St.  Louis  ;  Alton,  Illinois. 

Fig.  15.  PoLYRHizoDis  XAMH.  St.  J.  and  W 386 

15  Oj  b.    Convex  face  and  profile  section ;  13  o,  d,  the  same  views,  enlarged  two  diameters. 

Keokuk  limestone ;  Beutonsport,  Iowa. 

Fig.  16.  Dactylohuh  EXCAVATUtt,  St.  J.  and  W  389 

16  a.    Concave  fa«'e,  mot  broken  away,  enlarged  two  diameters;  16  b,  convex  face;  16  c,  pro- 

file section.    Chester  limeRt<me ;  Chester,  Illinois. 

Fig.  17, 18.  DACTT1.00U8  toNCAviitj,  St.  J.  and  W  390 

17  a.    Concave  face  of  medium-size  tooth;  17  b,  convex  face;  17  e.  profile  sectioa.    St.  Louis 

limestone;  Alton,  Illinois. 

18  a.    Concave  face  of  large  specimen,  extremities  of  fangs  broken  away ;  18  6,  convex  flace ; 

18  c,  profile  section.    Same  horieon  and  locality. 

Fig.  19.  Dactyix)DU8  mimml'8,  St.  J.  and  W 891 

19  a.    Concave  face  of  tooth,  enlarged  two  diameters ;  19  b,  oppowte  face ;  19  e,  profile  section. 

St.  Louis  limestone ;  Alton,  Illinois. 
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PLATE   XIV. 

fig..  1.  Ctbmacakthus  sculftus,  St.  J.  and  W 491 

1  a.  Side  ▼lew  of  a  nearly  perfect  specimen ;  1  b,  transverse  section  of  spine  near  upper 
extremity,  showing  pulp  cavity  and  contour  ef  posterior  face ;  1  e,  enlargement 
showing  disposition  and  form  of  tubercles,  the  eccentric  anterior  ridge  near  the 
base,  with  profile  outline;  1  d,  enlargement  of  tubercle  of  third  oosta  from  fh>nt, 
near  base,  and  profile  outline ;  1  e,/,  enlargement  of  tubercles  firom  middle  costs ; 
1  g,  enlargement  of  costae  and  tubercles  in  middle  and  posterior  portions  above. 
Lower  fish-bed  Kinderhook ;  Burlington,  Iowa. 

Fig.    3.  Ctbnacamthus  ▼▲RU.N8,  St.  J.  and  W 4M 

3  a.  Side  view  of  broken  spine,  partially  restored  In  outline,  the  inner  dotted  lines  showing 
the  outline  of  the  pulp-cavity ;  S  b,  view  of  upper  half  of  posterior  face,  showing 
the  strong,  rounded,  median  keel  and  denticles  along  the  postero-lateral  angles ; 
S  c,  transverse  section  about  one-fouith  the  distance  from  the  apexi  S  d,  transverse 
section  near  line  of  insertion,  showing  the  deeply  excavated  posterior  border;  %  #, 
enlargement  of  costco  near  base  In  bx>nt ;  S  /,  enlargement  of  middle  costn  of  right 
side  near  base ;  2  g,  enlargement  of  tenth  costs  fh>m  front  in  lower  third  of  spine 
of  same  side ;  S  h,  enlargement  of  posterior  costs  near  base ;  Si,  profile  enlargement 
of  posterior  denticles.    Upper  fish-bed  Kinderhook ;  Burlington,  Iowa. 

Fig.    3,4.  Ctbnacamthus  aPEcaosus,  St  J.  and  W 494 

3  a     Side  view  of  large  imperfect  spine  partially  restored  in  outline ;  3  b,  transverse  section 

below  the  opening  of  internal  cavity ;  3  e,  transverse  section  near  the  upper  extrem- 
ity, posterior  outline  restored ;  3  d,  enlargement  of  ooetie  fh>m  various  parts  of  the 
spine ;  S  e,  enlargement  of  fhtgment  of  another  individaal,  showing  the  posterior 
denticles,  etc.    Lower  fish -bed  Kinderhook ;  Burlington,  Iowa. 

4  a.    Side  view  of  a  worn  specimen,  probably  referable  to  this  form,  In  which  the  decussa- 

tions of  the  costsD  are  obsolete ;  4  b,  view  of  the  posterior  face ;  4  c,  d,  transvene 
sections  near  base  and  upper  part     Same  horizon  and  locality, 
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PLATE    XV. 


PAOB. 

Fig.    1.  GTBNACAirniUB  HPBCTABILI0,  St.  J.  aotl  W 4M 

1  a.  Side  Tiew,  tip  and  poetero-ioferior  border  iMu*tiallj  reetored  In  ont'ine ;  1  6,  e,  tniie- 
yeree  sections  at  broken  extremity  and  rear  basal  line;  1  d,  enlargement  of  ooet» 
in  the  middle  near  base ;  1  «,  enlargement  of  oost«e  of  anterior  margin  aboTe, 
showing  their  appearance  when  worn.    Kinderbook  beds ;  LeGrande,  Iowa. 

Fig.    3,3.  Ctbnacanthuh  ORAUOCOHTrB,  St.  J.  and  W 4Si5 

8  a.  Side  view  of  fragment  o{  spine ;  3  6,  enlargement  of  a  section  from  the  apper  extrem- 
ity, showing  details  of  ornamentation;  2  e,  Tiew  of  section  of  posterior  face; 
3  d,  e,  transverse  section  and  enlargement  showing  contour  of  posterior  face ;  3/, 
enlargements  in  outline,  showing  elevation  of  oost»  fkx>m  the  side  and  end. 
Upper  Burlington  ;  Qulnoy,  Illinois. 

3  a.    Fragment  from  near  the  apex  of  a  specimen  referred  to  the  above  form,  enlarged ;  3  b. 

enlargement  of  posterior  edge,  and  section  showing  outline  of  the  anterior  ridge. 
Same  horizon,  Louisa  county,  Iowa. 

Fig.    4,5.  Ctknacanthub  KxrAVATirt,  St.  J.and  W 488 

4  a.    Side  view  of  a  broken  spine,  enlarged  about  two  diameters,  4  b,  further  enlargement 

of  anterior  ridge ;  4  e,  view  of  posterior  face  near  extremity,  showing  position 
of  denticles  and  median  concavity,  enlarged  about  two  diameters ;  4  d,  transverse 
section,  enlarged.    Keokuk  limestone ;  Bentonsport,  Iowa. 

5  a.    Side  view  of  a  fragment  showing  the  tip  of  a  larger  spine,  and  transveise  section  of  the 

same.    Same  horizon ;  LaGrange,  Missouri. 

Fig.    6, 7.  Ctbnacanthu»  BuRUXciTOXENesis,  St.  J.  and  W 486 

6  a.    Side  view  of  upper  portion  of  spine ;  6  h,  enlargement  of  posterior  border ;  6  e,  trans- 

verse section.    Upper  Burlington :  Louisa  county,  Iowa. 

7  a.    Side  view  of  lower  portion  of  spine,  base  restored  in  outline ;  7  b,  enlargement  of  poa- 

terior  margin,  showing  relatively  smaller  and  obtusely  conical  denticles  than 
occur  in  the  upper  portion ;  7  e,  enlargement  along  the  anterior  border,  showing 
ornamentation  of  three  or  four  tuberculose  cost® ;  7  d,  enlargement  showing  the 
anterior  ridge  and  laterally  compressed  tubercles  ;  7  e,  section  of  posterior  face ; 
7  /,  g,  transverse  sections,  nat.  size  and  enlarge<1.    Same  horizon  and  locality. 

Fig.    8.  Ctenacanthi'h  Kkortk,  St.  J.  and  W .487 

8  a.    Side  view  of  large,  we  1-presorved  specimen,  the  broken  inferior  extremity  showing 

mould  of  pnlp-cavity ;  the  ornamented  costic  in  front  partially  restored ;  8  b, 
transverse  section  enlarged  ;  8  r,  enlargement  of  posterior  border,  showing  sculp- 
tured denticles,  bifurcated  and  implanted  costa',  etc.;  8  d,  enlargement  of  the 
anterior  margin,  showing  tuberculose  costs),  etc.;  8  e,  enlargement  of  the  ante- 
rior ridge,  showing  depressed  tubercles.    Keokuk  limestone ;  Boonvills,  Mo. 

Fig.    9,10  Ctknacanthuh  OKMMATVH,  St.  J.  and  W 489 

9  a.    Side  view  of  imperfect  spine,  surface  ornamentation  partially  restored;  9  6,  transverse 

section.    St.  Louis  limestone ;  Alton,  Illinois. 

10  a.    Enlargements  from  a  small  fragment  of  a  spine,  showing  anterior  ridge  and  several 

costiP  from  the  front,  middle  and  posterior  portions  of  the  spine ;  10  b,  anterior 
ridge,  enlarged.    Same  horizon  and  locality. 

Fig.  IL  CiESACAKTHUH  R1MJU8,  St  J.  and  W 431 

11  a.    Side  view  of  upper  extremity  of  spine;  U  6,  enlargement  of  the  anterior  and  two  of 

the  lateral  costa*,  showing  the  obliquely  striated  lateral  margins  of  the  anterior 
ridge,  etc.;  11  c,  enlargement  of  anterior  ridge ;  U  d,  transverse  section.  Chea- 
ter limestone ;  Chester,  Illinois. 
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PLATE    XVI. 

PAGK. 
Fig.  1.  AbTEROFrYCHiUB  vETi'sxrs,  St.  J.  and  W 435 

1  a.  Side  view,  enlarii^ed  two  diameters ;  1  b,  section  of  one  side  further  enlarged,  showing 
details  of  intercostal  striation,  and  appearance  of  the  more  or  less  worn  poste- 
rior denticles ;  1  c,  enlargement  of  portion  of  posterior  face,  showing  positmn  of 
denticles  along  the  postcro-lnteral  anghvi.  also  the  faint  median  ridge ;  1  d,  trans* 
verse  section,  eularge<l.    Lower  flsh-bed,  Kinderhook ;  Barlington,  Iowa. 

Fig.    2.  AsTEROiTYCHius  KitOKUKf  St.  J.  and  W 436 

3  a  Side  view  of  an  imperfect  spine,  enlarged  two  diameters,  and  restored  in  outline ;  S  6, 
sketch  of  the  posterior  face,  enlarged  two  diameters;  9  c,  transverse  section.  Keo> 
knk  limestone ;  Warsaw,  Illinois 

Fig.    3, 4.  AfiTKiioiTYCiilus  St.  Ludovici,  St.  J.  and  W 437 

3  a.     Lateral  view  of  a  perfect  preserved  specimen,  showing  intercostal  tubercles,  and  poste- 

rior denticles — the  latter  are  represented  slightly  too  large — enlarged  two  cQame- 
tein  ;  3  b,  section  of  posterior  face,  enlargtMl  two '  diameters ;  3  c,  d,  side  views  of 
denticles  hehmging  to  the  upper  and  lower  series,  enlarged  ;  3  e,  transverse  section. 
St.  Louis  limestone;  Alton,  Illinois. 

4  a.    Side  view  of  a  nearly  entire  tin-spine  ;  4  b,  section  of  the  posterior  face  near  the  lower 

extremity,  oularged  one-luilf,  showing  median  kool  and  position  of  denticles  ;  4  c, 
section  iiloug  tho  anterior  niargiu,  eiil.irge<l,  showing  two  cosUe.  and  striato-puno- 
tate  inteicoHtal  sjiaces ;  4  d,  en  argeiuont  of  section  from  the  posterior  border  near 
the  lower  extremity,  showing  the  irregular  stri.e  in  the  intercostal  spaces,  and  the 
posterior  denticles;  4  e,  enlargement  of  posterior  border  near  upper  extremity, 
showing  the  downward  hooked  denticles,  etc.;  4/(7,  transverse  sections  near  the 
lower  and  upper  extremities,  enlarged  one- half,  stowing  relative  prominence  of 
median  keel  in  ditl'ereut  (»arts  of  the  apiue.    Same  horizon,  St.  Louis,  Missouri. 

Fig.    5, C.  AsTEKonrcHiUB  temis,  St.  J.  and  W 438 

5  a.    Side  \'iew  of  a  large,  nearly  entire  spine :  5  b,  enlargement  of  a  portion  of  the  surface; 

&  c  ,transverse  section  near  the  lower  exti-emity.    Chester  limestone,  Chester,  111. 

6  a.    Lateral  view  of  a  fragment  showing  the  tip  of  a  spine,  enlarg'^d  two  diameters  ;  6  b, 

enlargement  showing  portion  of  the  posteiior  face,  which  is  faintly  channeled  in* 
stead  of  keeled,  as  in  tue  lower  portion  of  the  spine ;  6  c,  enlargement  of  the  pos- 
terior border,  showing  intercostal  siriatiou,  and  denticles ;  6  d,  transverse  secuon, 
enlarged  two  diameters.    Same  horizon  and  locality. 

Fig.    7.  AsTKROPTVCHius  BELLULU8,  St.  J.  and  W 439 

7  a.     Side  view  of  a  small  spine  showing  the  base :  7  6,  view  of  anteiioredee ;  7  e,  transverse 

section .-  7  d,  enlargement  of  portion  of  lateral  surface.  Coal  Measures ;  Carlin- 
viUe,  Illinois. 

Fig.    8-11.  AcoNDYLAOAKTiii'ft  GRA.CILLIB,  St.  J.  and  W 433 

8  a.    Side  view  of  spine,  enlarged  one-half ;  8  b,  transverse  section.    Upper  fish-bed.  Kinder- 

hook;  Burlington,  Iowa. 

9  a.     Side  view  of  a  fragment  near  the  upper  extremity,  enlarged  two  diameters ;  9  b.  poste- 

rior face,  enlarged  two  diameters ;  9  e,  transverse  section,  enlarged.  Same  norison 
and  locality. 

10  a.    Side  view  of  the  tip  of  a  very  small  spine,  referred  to  the  above  form,  enlarged  two 

diameters  ;  10  b,  transverse  section;  10  c,  enlargement  of  one  of  the  dentides  seen 
from  the  outer  side.    Lower  iiah-bed,  Kinderhook ;  Burlington,  Iowa. 

11  a.    Lateral  view  of  a  fragment  of  a  large  spine,  probably  referable  to  this  species,  show- 

ing the  surface  in  perfect  state  of  preservation  ;  II  b,  enlargement  of  a  portion  of 
the  surface,  and  profile  section  of  the  costa);  11  c,  transverse  section.  Upper  fish- 
bed,  Kinderhook ;  Burlington,  Iowa. 

Fig.  12,13.  AcoNDYLACANTHUs  JS^uicosTATUS,  St.  J.  and  W 434 

13  a.  Lateral  view  of  a  large  spine ;  12  b,  enlargement  of  a  portion  alon^  the  anterior  margin; 
12  e,  enlargement  showing  section  of  the  posterior  face,  showing  form  of  denticleft, 
etc;  12  d,  side  view  of  a  denticle,  enlarged;  12  «,  trans  verse  section;  18/,  enlarged  sec- 
tion of  anterior  portion  of  spine.    Keokuk  limestone ;  Warsaw,  Illinois. 

13  a.  Side  view  of  a  smaller  specimen;  13  b,  enlargement  showing  the  broad  Intercostal 
space  along  the  anterior  margin  ;  13  e,  enlargement  of  portion  along  the  posterior 
border;  13  d,  eniart;ement  of  the  posterior  face;  13  e,  transverse  section,  enlarged. 
Same  horizon,  Keokuk,  Iowa. 

Fig.  14.  Anacutacanthus  srmicostatus,  St.  J.  and  W 443 

1^  a.  Side  view  of  spine ;  14  b.  transverse  section  near  the  broken  distal  end ;  14  e,  trans- 
verse section  near  the  inferior  extremity.  Upper  Burlington  limestone ;  Burling- 
ton. Iowa. 
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PLATE    XVII. 

PAOB. 

Fig.    1.  Bythiacanthl'b  Van  HoRNEi,  St.  J.  ami  W 445 

1  a.  Side  view  of  fin-spine;  1  b,  anterior  aspeot,  reduced  to  one-foorth  natural  size;  le, 
-view  showing  posterior  face ;  1  d,  s,  /  views  of  tubercles  showing  inferior  side, 
lateral  view,  and  seen  ftt>m  above ;  1  g,  outline  of  an  elongated  tubercle,  seen  fhnn 
above ;  1  A,  transverse  section  near  the  middle  of  exposed  porUon  of  spine ;  1  i,  simJ- 
lar  section  across  the  base  midway  between  the  anterior  shoulder  and  the  inferior 
extremity.    St  Louis  limestone ;  Alton,  Illinois. 

Tig,    9.  Glthm ATACAMTHus  iBiBim,  St  J.  and  W 447 

9  a.  Side  view  of  fhigment  of  spine,  base  partLally  restored  in  outline ;  S  5,  traBsverse  sec- 
tion, partially  restored  in  outline  along  the  posterior  side ;  9  e,  enlazgement  of 
tubercles  as  seen  Arom  above,  showing  also  the  Intsnpaoes;  Sd,  side  view  of  a 
single  tubercle,  enlarged.    Banderhook  beds ;  Marshall  county,  Iowa. 

Fig.    3,4.  Gbisacamthub  BULLATUB,St  J.  andW 441 

3  a.    Side  view  of  a  spine  showing  the  base  and  part  of  the  exposed  portion,  enlarged  two 

diameters,  the  upper  portion  of  the  flgnie  representing  the  surfkoe  denuded  of 
tubercles,  as  seen  in  fig.  4a;  36,  enlargement  showing  one  of  the  tubercles  seen 
from  above,  and  lateral  view  in  outline.    Chester  limestone;  Chester,  III. 

4  a.    Side  view  of  an  imperfect  spine,  showing  patch  of  sur&ce  near  tip  denuded  of  tuber- 

cles,  and  below  the  pulp-cavity  is  exposed  by  the  brealdng  away  of  the  lateral  waU. 
Same  horizon  and  locality. 
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PLATE    XVIII. 


PA<iB. 

Fig.     I, 'It.  PiiYiMiN'KMi'8  FUOCLlviK.  St.  J.  and  W 451 

1  a.        Side  view  of  small  spine;  1  b.  view  of  anterior  face}  1  e.  tntosverse  section  near  the 
broken  tip.  posterior  face  reAtore<l ;  1  d.  transverse  Hection  across  the  shoulder ; 

1  e,  transverse  section  just  above  shoulder.  Lower  tiah-bed  of  the  Kinderhook ; 
Barlington.  Iowa. 

;2  a.       Side  view  of  a  smaller  specimen,  enUrge<l  two  diameters,  posterior  oatline  restored  ; 

2  b,  front  view,  enlarged  two  diameters  :  2  e,d,e,  transverse  sections  at  points 
indicated  b^-  corresponding  letters;  fig.  2  b,  the  posterior  face  restored  in  out- 
line.   Same  horizon  and  locality. 

Fig.    3.  PHY80NBMU8  DBrKRBHUtf,  St  J.  and  W 499 

3  a.       Lateral  view  of  spine,  posterior  borders  restored  in  outline ;  3  b,  anterior  fjtce ; 

3  e,  d,  e,/,  transverse  sections.    Lower  fish-bed  Kinderhook ;  Borlington,  Iowa. 

Fig.    4,5.  Physonbmub  carinatuo,  St.  J.  and  W 498 

4  a.       Sida  view  of  fragment  showing  infeiior  extremity  of  spine,  restored  in  oatline;  4  b, 

ttant  riew ;  4  e,  d,  transverse  sections.  Upper  fish-bed  Einderkook ;  Burlington^ 
Iowa. 

5  a.       Side  view  of  a  more  compreased  specimen,  restored  in  outline ;  5  d,  e,  transverse  sec- 

tions.   Same  horizon  and  locality. 

Fig.    6-10.  Physommus  oigab,  N.  and  W 

6  a.       Side  view  of  fragment  of  large  spine,  showing  tuberculose  ornamentation ;  6  fr,  one 

of  the  anterior  tubercles  enlarged:  6  e,  enlargement  of  two  taberclea  of 
one  of  the  anterior  ridges  and  profile  outline ;  6  d,  similar  enlargements  of 
posterior  coste.    Upper  Burlington  limestone ;  Louisa  county,  Iowa. 

Side  view  of  imperfect  smaller  spine,  probably  referable  to  above  species.  Same  hori- 
zon and  locality. 
Lateral  view  of  similar  specimen,  restored  in  outline;  8  6,  view  of  anterior  face; 

8  e.  d,  €,/,  transverse  sections.    Same  horizon  and  locality. 
Side  view  and  transverse  section  of  a  very  small  specimen.     Same  horizon  and 

loeality. 
Transverse  sections  near  the  broken  tip  and  base  of  the  original  specimen  deeortbed 

by  Messrs.  Newberry  and  Worthen,  Vol.  IV,  PL  II,  fig.  1.     Same  boriaoo, 

Qmncy,  Illinois. 

PHY60KEMUS  PAKVULiK,  St.  J.  and  W 453 

Lateral  view,  restored  in  outline  along  the  posterior  face.    Keokuk  limestone  ;  Boon- 

ville,  MissourL 
13  a.       Side  view  and  transverse  section  of  a  fi^agraent  of  spine,  restored  in  outline.    Same 

horizon,  Warsaw,  Illinois. 
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PLATE    XIX. 


PAOB. 

Fig.    1-3.  Physonrmub  ALTONKNinB,  St  J.  and  W 454 

1  a.    Side  view  of  large  Bpeoimen ;  1  &,  front  vi ew .  I  c,  yiew  of  the  poeterlor  tHC% ;  1  d. «./.  g^ 

transverse  sections  at  points  Indicated  by  corresponding  letters,  flg.  1  a.    St.  Louis 

limestone ;  Alton,  Illinois. 
3  a.    Side  Tiew  of  a  smaller  spine,  the  posterior  fiioe  broken  away,  restored  in  ontline;  %  6, 

e,  d  «,/,  transverse  sections.    Same  bonatn  and  U»cality . 
:<  a.    Side  view  of  very  small  spine,  probably  referable  to  the  above  species,  bnt  having  the 

antero-inferior  shoulder  truncated;  3  6,  front  view,  3  0,  d^  «;  transverse  sections. 

St.  Louis  beds ;  Pella,  Iowa. 

Fig.    -I  Phtsonkmub  Chsstkrknsib,  St.  J.  and  W -135 

•I  a.  Side  view  enlarged  two  diameters,  and  outline  natural  size;  4  &,  front  view,  enlargtil 
two  diameters;  4  c.  d,  «,  transverse  sections,  enlarged  two  diametera.  Chester 
limestone;  Chester,  Illinois. 

Fig.    5,9.  DRErAKACANiHUS  RBVKR8U8,  .St.  J.  and  W 156 

5  a.    Side  view  of  frs^^i^ent  of  spine,  base  restored  in  outline,  anterior  limit  of  internal 

cavity  indicated  by  the  dotted  line;  5  6,  enlargement,  showing  tiibereulation  of 
the  anterior  border;  5e,  enlHrgeraeut  of  tubercles  of  middle  ridge;  Sd,  eularge- 
ment  of  tubercles  posterior  ridge ;  b  e,  transverse  section,  posterior  face  restored  in 
outline.     St.  Liouis  limestone ;  Alton,  Illlneis. 

6  a.     T«att;ral  view  of  small,  worn  spine,  possibly  referable  to  the  above  species,  and  trans- 

verse  section  of  the  same.     Same  horison.  St  Louis,  Missouri. 
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PLATE    XX. 

PAOB. 
pjg.   1.  XY8TKACANTHU8  MIRABIUS,  St.  J.  and  W 45S 

1  a.  side  view,  natural  size;  1  b^  view  from  front  showing  disposition  of  taberoles  along 
the  anterior  margin,  reduced  to  one-fourth  nataral  si^e ;  1  e,  portion  of  posteiior 
face,  reduced  to  one-fourth  natural  size ;  1  d,  transverse  section  in  upper  part  of 
the  spine,  partially  restored  ;  1 «,  similar  section  near  base,  showing  the  walls  of 
the  pulp-cavity  distorted  by  pressure ;  I/— I,  various  views  of  tubercles,  enlarged ; 
1/,  tnbercle  ftom  one  of  the  middle  rows  near  top  of  spine ;  1  g,  from  the  third 
row  near  top :  1  h,  large  tubercle  fVom  one  of  the  anterior  rows  in  middle  of  the 
spine;  1 1,  large  transverBC  tubercle  near  base^  1  k,l,  small  tubercles  of  middle 
rows  near  base.    Coal  No.  4  or  5,  Fulton  county,  Illinois. 

Fig.  S.  Xybteacanthub  ACiNAcrPOBMia,  St.  J.  and  W 450 

S  a.     Side  view  of  spine,  natural  size,  with  enlargements  of  tubercles ;  S  6,  view  of  poste- 
rior face ;  9  «,  transverse  section  near  middle  of  spine ;   8  d,  portion  of  anterior 
margin  showing  arrangement  of  tubercles.    Coal  No.  5 ;  CariinviUe,  Illinoia. 
3.        Fragment  of  an  undetermined  spine,  enlarged.    Middle  Coal  Measures ;  Dallas  county, 
Iowa. 
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PLATE    XXI. 

FAOR. 

Fig.    1-3.  Bat  ACANTHUS  BTELLATi'B  (y.  and  W.  8p.) 470 

1  a.  Side  xiew  of  an  imperfect  and  worn  spine,  showing  large  tnberclee  in  the  upper  por> 
tion  of  the  posterior  border,  the  spinose  tubercles  of  the  middle  and  lowor  anterior 
side,  and  ontline  of  pulp  cavity  ;  1  b,  sketch  of  npper  portion  of  the  posterior  side, 
showing  arrrangeroent  of  tubercles ;  1  e,  transyerse  section;  1  d.  enlargement  of 
one  of  the  large  posterior  taberclea,  seen  ttom  above  and  profile  ontline;  1  e, 
enlarged  sketch  of  tubercles  of  the  lateral  faces.  The  original  specimen  figured  in 
Vol.  II,  PI.  12,  fig.  7.  Geode  bed  of  the  Keokuk ;  Warsaw,  Dlinois. 
3  a.  Side  xiew  of  fragment  of  the  middle  portion  of  a  similar  spine,  the  tuberculation  of 
the  1  ateral  surfaceft  nearly  obsolete  f^om  abrasion,  but  showing  the  bases  of  the 
anterior  tubercles :  9  b,  sketch  of  adTerior  face,  showing  disposition  of  tubercles ; 
3  c,  transverse  secliou.    Upper  fish-bed  Keokuk  limestone;  Hamilton,  Illinois. 

3  a.     Side  view  of  a  larger  specimen,  preserving  the  anteiioi  tubercles  entire;  3  6, c,  d, 

enlargements  of  tubercles  f^om  middle  region  near  base,  from  the  npper  portion 
near  the  posteiior  side,  and  one  of  the  large  anterior  tubercles,  and  section.  Same 
horizon  and  locality. 

Fig.    4-*.  Batacanthus  bacllikormib,  St.  J.  and  W 460 

4  a.    Side  view  of  a  nearly  entire  spine,  shoeing  the  swollen  extremity  armed  with  strong 

tuberculose  processes;  4  b,  enlargement  of  one  of  the  large  spinose  tubercles  of 
the  upper  extremity ;  4  e,d,  enlargement  of  tubercles  fh)m  upper  and  middle  por- 
tion of  the  spine ;  4  e,  tubercles  from  the  posterior  portion ;  4/,  transverse  section. 
Keokuk  limestone;  Keokuk,  Iowa. 

5  a.    View  of  the  anterior  face  of  a  fragment  of  a  similar  but  worn  specimen.    Same  horizon 

and  locality. 

6  a.     Side  view  of  fragment  of  a  large  specimen  ;  6  b,e,d,  enlargements  of  tubercles  from 

the  anterior,  middle  and  posterior  portions  of  the  spine,  and  profile  outlines  of  the 
same ;  6  e,  transverse  sectirn.    La  Grange,  Missouri,  in  the  same  horieon. 
?  a.    Side  view  of  fragment  of  a  small  spine,  showing  the  base  and  outline  of  internal  cav- 
ity.    Same  horizon,  St.  Franclsville,  Missouri. 

8  a.     Fragment  of  the  upper  exti-emlty  of  a  large  spine,  probably  referable  to  the  above 

form.     Same  horizon,  Nauvoo,  Illinois. 

Fig.    9.  Cienacanthu8PUoiukcl'lv(»,  St.  J.  and  W 430 

9  a.     View  of  posterior  face  of  spine,  tixisted  towards  the  extremity  so  as  to  bring  into 

view  portion  of  one  of  the  lateral  faces,  base  impeifect;  9  b,  transverse  section; 

9  c,  enlargement  of  a  section  from  near  the  middle  of  the  spine,  showing  the  char- 
acter of  the  ornamentation  in  the  lateral  face.  St  Louis  limestone;  St.  Louis, 
Missouri. 

Fig.  10-  Gkisacaxthl'S  8TKLLATLB,  St.  J.  and  W 440 

10  a.     Side  view  of  a  nearly  perfect  spine  ',10  b,  en'argrment  of  anterior  border  near  insertion ; 

10  c,  section  of  the  posterior  face  near  the  middle,  slightly  enlarged;  10  d,  enlarge- 
ment of  portion  of  lateral  fuce,  shon^  iug  the  dinposition  of  tubercles  and  faint 
coHUe.  with  profile  outlines  of  tubercles;  We,  transverse  section  near  middle  of 
spine,  natural  size  and  enlarged.    St.  Louis  limestone;  St-  Louis,  Miasouri. 

Fig.  U.     Fragment  of  an  undetermined  ichtbyodorulite  (7).    Upper  Burlington  limestone ;  Louisa 
county,  Iowa. 
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Fig.    1-5.  Eribmacan'tiiu8  M<CorAKUB.  St.  J.  and  W 491 

la.        Side  view  of  Dearly  entire  spine,  enlargeil  two  dlamHten*;  Ib.e  d,  enlarjsement  of 
taberclea  fh»m  variouM  parts  of  tlie  anterior  prong.     St.  Louis  liiuestoue ;  St. 
Louis,  Mlssouii 
3  a.        Side  view  of  an  imperfect  worn  specimen.  exhiUiting  perfect  transveme  sections  of 
either  prong,  hh  ttlaown  in  fig   S  h,e.  d.    Same  hoiiziMi.  A  ton,  Illinois. 

3  a.        Left  side  of  posterior  prong,  oniarsfnd  t%vo  dimnntorii.  Hh>%riti';  u>»MratiiMi  and  denticn- 

late  posterior  Imrder ;  'M.  anteiinr  border.  f<dilcd  l<tn;:itiidiiiHll.v  as  thinigh  by 
pressure;  Ko  enlargement  of  pi>HteTi<>r  iHirdrr,  >«IiMwin<;  lorm  and  arrangement 
<Vf  denticles,  etc.;  Hd,  enlargement  of  two  dttmicles,  seoii  from  above.  Same 
horizon  and  locality. 

4  a.        Side  view  of  posterior  spioe,  enlarged  one-half  showing  nrnre  wiilely  spaced  denti- 

olea  of  posterior  liorder,  and  tulierculation  of  anterior  int-eix:<tHtal  npace:  4  6, 
transverse sectitm,  ooinpresrteil,  and.  4  e.  rtMitored  outline:  4  d.  sideand  view  from 
above  of  one  of  the  posterior  denticleH.    Same  hori/.on,  St    Lttuis,  Mlssonri. 

5  a.        Section  from  a  large  anterior  spine,   enlarged   two  diameters,  nhowing   crowded 

arrangement  of  tubercles  in  some  specimens.    Same  horizoti  and  locality. 

Fig.    6.  Amacanthus  0IBB08U8,  (N  and  W.  ».p  ) 464 

9  a.  Side  view  of  a  nearly  perfect  spine,  enlargiMl  one-half;  Ab.  enl.irzement  of  section 
near  the  middle  of  the  spine,  Hhnwing  Itifurcated  a  d  interpolated  cost®,  denti- 
eolation  of  anterior  and  postori(»r  borders;  6  e,  transverse  seclion,  enlarged.  The 
original  specimen  of  Homtieanthtu  gWbonu^  Vol.  II,  Pi.  XI I,  f.  1.  St.  Louis 
Umestone;  St   Louis,  Iklissouri. 

Fig.    7-9.  Maruacantiius  RECTUS.  (N   and  W.  sp  ) 4M 

7  a.  Side  view  of  perfect  spine,  enlarged  two  diameters;  7  6,  enlargement  of  portion  of 
extremity;  7e,  siniilur  enlargement  of  section  fntni  lower  part  of  spine,  showing 
lateral  face;  7d,  Himilar  eubirgement  of  a  section  shewing  the  posteiior  face; 
f  ^./<  fff  ^  ^>  eulargcment.s  sliowiug  different  views  of  the  large  anti^rior  denticles 
near  the  summit  of  the  spine;  Ik,  transverse  suction,  enlarged.  St  Louis  lime- 
stone; St.  Louis  Misstmri. 

6  a.       Sketch  of  a  small  spme,  showing  the  anterior  aspect,  and  laterally  expanded  flattened 

base ;  d  6,  lateral  view,  outline  ;  8  c,  transverse  section  across  the  Inserted  base. 
Same  hotison  and  loeality. 
9  a.  View  of  a  fragment  of  a  large  spine,  showing  portion  of  the  posterior  face,  the  cen- 
tral cavity  and  posterior  face  of  the  cxp:inded  bsse ;  9  b  c,d  transverse  S'-ctions 
at  points  indicated  by  con'espondiug  letters  in  preceding  figure.  Same  horiaon 
and  locality. 

Fig.  10, 11.  Lkcracaxthub  UX0UICULU8,  St  J  and  W 4T9 

10  a.        Side  view  of  a  medium-sized,  nearly  peifert  spine,  enlarged  two  diameters;  10  b,  en- 

largement of  tubercles  from  nt^ir  the  middle  of  the  spine  :  10  c.  transverse  sec- 
tions near  middle  and  across  ths  tiauMversely  uxpandeil  Im.<9«*.  the  upper  side 
being  the  posterior  or  concave  border,  eulurgod  two  di;iiiieteiK.  St.  L«»uia  lime- 
stone; St    Louis,  Missouri. 

11  a.        Lateral  view  of  a  fragment  showing  the  upper  extremity  r{  n  large  specimen,  <m- 

larged  two  diAnicters:  116,  transveise  section  of  one  o'  the  large  spiral  denti- 
cles; II  e.  enlargement  of  tubercles;  II  d,  trunsversem  tiion  acronsthe  |KMterior 
prominence,  the  upper  edge  corresponding  to  the  posterior  margin.  Same  hori- 
ion  and  locality. 
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Fig.  19.  Gampsac ARTHUR  TYruB,  8t  J  and  W 479 

18  a.       Bide  Tlew  of  a  neHi-ly  entire  spine  of  metlium  size,  enlarf^ed  two  diameter*,  abow- 

Ing  B}«iD«)8e  prucesaea  at  the  apex,  bane  partially  restoreil  fWim  apeoimena  in  the 
collection  uf  Mr.  Vau  Uorne  and  Pruf.  Worthen.  IS  b,  enlargement  of  a  aection 
near  the  middle  of  the  Mpiiip,  nhowiiiK  lateral  surface  and  either  border;  19  a, 
tranavcrNe  section  near  bane,  eularged  two  dlnmotera,  and,  19  d,  probable  oatline 
of  theaaroe  when  pt'ifeot.    Ht.  Louis  HineHtoue:  St.  Louia,  Miaaoaii. 

Tig.  13.  OAMifiACANTiirs  BgiAMOsi's,  St.  J.  and  W US 

13  a.        Side  view  of  fragineut  showing  upper  portion  of  spine,  enlarged  one-half ;  13  b,  en- 

largemeul  ahowiug  form  and  diHposit ion  of  tubercles;  13  e,  tranaverae  secttona 
near  tip  and  acroaa  the  bn»ken  baae,  enlarged  one-half.  6t.  Louia  limeatone;  Bt. 
Louia,  Miaaouri. 

Fig.  14.  GAMTSACAKTiirB  f  i^iTiH,  St.  J.  and  W 474 

14  a.        Side  view  of  tip  of  spine,  enlarged  one-half ;  14  b,  enlargement  of  portion  of  lateral 

aarface ;  14  e,  tranb verse  section.    Keokuk  limestone ;  Boonville,  Miaaouri. 

Fig.  15.  ORACANTHra  coKKiMiua,  St.  J.  and  W 478 

19  a.       Side  view  of  a  fiagment  apparently  from  near  the  middle  of  the  apinei  15  6,  aketc-h 

of  the  concave  margin,  showing  form  and  arrangement  of  taberclea ;  13  c,  aketch 
ahowing  convex  border;  IS  d,  tranaverae  aection,  diatorted  by  K^aanre.  St. 
Louia  limestone ;  Alton,  Illinoia. 

Fig.  1#.  ORACAKTHCBf  oBijqiH'a,  St.  J.  and  W 477 

16  a.       Yifliw  of  the  anterior  (f )  margin  of  a  fragment  of  the  upper  portion  of  a  spine ;  16  3,e, 
Iranavene  aection.    Keokuk  llmeetoao;  Wamw,  Illinc  is. 
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Tig.     1.  HBTBROCRIKUB  CRA88UB 493 

Yteir  of  a  nearly  perfect  example  of  this  flue  •peotei,  showing  the  arms  to  their 
exti*einlties. 

ng.    Sl  ModioijOPSib,  cast— nndet 

Tig.    3.  Ctbtocbkab  Cakbollbkbib 4M 

yig.    4.  Ambomcbia  Illikoibxbib 495 

4  a.    Profile  view,  showiiifK  the  beak. 

4  b.    Side  view  of  a  nearly  oomiilete  ralve. 

Fig.    S.  SUUULTrKS  INFIJITUB 495 

Fig.    9.  Abai'Iiib  V10II.AN8 497 

View  of  a  rolled  specimen  showing  glabella. 

Fig.    7.  OOKIOI'HOKA  f 

Cast  in  maftnesiau  limestone  flrom  the  Trenton  beds  of  Carroll  oonnty. 

Fig.     8.  HOKOCBIKUB  ANOUSTATUB 499 

Fig.     9.  IfOIIIOLOPBIS  6UB.\AfiUTA i 494 

9  a.    side  view  of  a  natural  oast. 
9  6.    Dorsal  view  of  the  same. 
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Fig.    1.  KECErTAcruiKs  fokmosis 500 

Side  view  of  specimen,  natural  ai/e. 

ErcALYi'Tocuixrs  ifip.  nndef.) 

View  of  the  summit  from  a  natural  cuHt  in  magne^tian  limestoue. 
Side  view  of  the  same  specimen. 

Illkxuh  (IUm a.stus),  gp.  undet., 

SniiEKExocnus  RoMixnEia 510 

Glabella  seen  from  above  ;  4  a,  side  view  of  the  Hunie. 

STRICKLAXniMA   DKF-()HMIS 503 

View  of  ventral  va've  ;  ."5  a,  view  of  dorsal  valve. 
Profile  view  of  the  same. 

Phhagmoceras  Byuoxenwb 506 

Side  view  of  a  nearly  entire  internal  ca«(t. 

ORTHOCRKAB  ANOILATUM 504 

View  of  specimen  showing  the  surface  markings. 
Section  showing  the  )>oHition  of  the  slphuncle. 
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Fig.    1.  LiTUiTKs  Grafton  EK6I8 507 

Fig.    2.  AsTYLOsroxfJiA  pkjemorsa  f 499 

2  a.    View  of  summit ;  2  6,  side  view. 

Fig.    3.  Eucaltptocrinus  magxus 501 

Basal  view  of  »n  average-sized  example. 

Fig.     4.  Il-LKNUS  (Bl'MAPTL'8)   GRAFrONKNSIS SOB 

View  of  the  glabella  seen  from  above. 

Fig.    5.  LlCHAS  BOLTOXl 508 

View  of  a  nearly  perfect  pygidiam. 

Fig.    6.  CyRTOCKRAS  DARDAiiUa  f   50(^ 

6  a.    Side  view  of  the  specimen. 

6  b.    Section  showing  the  position  of  the  siphnncle. 
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ORTHOCRRAB  mCDULLARKt 504 

OKTHOCKKAB  CKIim'STUIATUM. 503 

OUTHOCRKAS  KKCFUK 504 

ObTIIOCBK AB    CTNIOXBNBIB SOS 

OUTUOCSKAB  JOU£TKKSI8 905 
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Fig.    1  a.  Nal'Tilus  (Dibcites)  orxati'jj  I  var.  amplis 

1  a.    Vievr  of  the  ventral  or  oucer  side  of  the  carve  of  an  Imperfect  internal  cast,  (one-half 

nat.  diameter),  showing  the  curvea  of  the  septa  in  crossing  the  iieriphery. 
1  b.    A.8ide  vievr  of  same,    yautilu^  (DLgcUes)  ornitu^  f  veir.  amplat.  Meek  and  Worthen, 

1365.    Proc.  Philad.  Acad.  Nat.  Sol.,  p.  265. 

Wg.     2.  GTBOCBRAS  C0N8TBICTIJM 

A  side  view  of  imperfect  internal  oa^t.  Two  views  of  this  same  fo.ssll  were  given  on 
plate  13  of  volame  lEI:  but  the  .tide  view  was  not  given  there  for  want  of  room, 
and  ia  added  here  to  complete  the  illustration  of  the  species  a-i  far  as  can  be 
done  at  this  time. 
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Fig.     1.  ORTHOCBRAfi  WiNCUSLLn. 518 

Fig.   3.  Phragmocbrab  Walchii 511 

3  a.       Side  view  of  an  imperfect  Interoal  oast,  distorted  by  Moidental  preesiire ;  reduoed  to 

half  the  Datnral^diameter. 
3  b.       Another  view  of  same. 

Fig.     3.  AVICtJLOPBCTBN  UKIOMBMSIS 511 

Ylew  of  a  left  ralve,  natural  size. 
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Fig.    1  SCArillOCKIXUS  UXICUS 519 

SpecimcD  showiDg  tbe  veotral  tube  with  its  anal  opoDiDg. 

Fig.    2.3.  POTKKIOCRIXrs  CORKYI 516 

2         SpecimeD  sbowing  ventral  tnbe  and  anal  opening. 

3. 3  a.  Opposite  aides  of  a  nearly  perfect  example  showing  tbe  arms  nearly  entire. 

Fig.      4,  SV.S'BATHOCRIXUS  ROBU8TU8 514 

View  of  a  nearly  perfect  example. 

Fig.    5.  Bahvciunts  striatits 515- 

5  a.    Yiew  of  anterior  side;  5  6,  basal  view  ;  5  c,  view  of  the  anal  side. 

Fig.    6.  Poi^RiocRixrs  Hovkyi 516 

Yiew  of  a  nearly  perfect  example  showing  the  arms  and  ventral  twbe. 

Fig.    7.  DiCHOCRixra  ftcur 515 

Specimen  with  tbe  arms  attached. 

Fig.    8.  DORYCRIXUS  Kblloooi 51^' 

e  a.    Yiew  of  the  anal  side. 
8  h.    Yiew  of  the  anterior  side. 
Yiew  of  the  crown. 
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Fig.     1.  SriIUPKH  HIHOKUICULAIUS 5'13 

1  a.    Don»al  view;  1  h,  vIimv  of  ventml  valr«. 
t  d.    Profile  view  Bbowin>;  the  beaks. 

Fig.    a.  SriniKF.R  SK(JUCCTl'8 .V33 

3  a.    Profile  view  ;  1  c,  front  view. 

Vig.     3.  SpIRIFKK  FASTKJAlLll 521 

3  a.    Dorsal  view  showing  cjirdinal  area. 
3  b.    View  of  the  veutral  valve. 

n».     4.  I'lXNA  srBMl'ATlLAIA 524 

Fig.    5.  MvAUNA  Kkortk 544 

View  of  a  left  valve. 
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Fi;C     I  POTSBIOCRINUS  PB0B08CIDLA.ua. 518 

Side  view  of  the  anal  side. 

Fig.  2-:J  P0TERIOCBISU8  YanHobnki 517 

View  of  the  anal  side  and  ventral  tnbe.     3.    View  of  another  example  with  arms 
and  column. 

Fig.  4.  PBNTBBIOTBfi  (TrIC(ELOCBINUB)  OBLZQUATUB 9S1 

4a  it:\'\  4  b.    Opposite  views  of  same  indi vidaal. 

Pig.  5.  ONTCHOGBIMUS  MAQNUB 590 

Fig.  6  SCAPHIOCBINUB  ABNOBMIS 519 

Fig.  1.  POTBRIOCBIKUS  MiBSOUBiBNsis,  Shumard 

View  of  a  very  large  and  nearly  perfect  example,  showing  the  h>ng  ventral  tabe 
and  the  arms  nearly  to  their  extremities. 

Fig.  8,9.  Pbntbkmttbb  (Tbicoblocbinub)  Yabbouvibnbib. 5S1 

8.  Small  individual  from  Monroe  county,  111. 

9 .  A  larger  example  from  Warsaw,  showing  the  pinnnls  and  a  portion  of  the  oolnnuD. 
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Fig.    1.  EiPACHTCUixus  Ckaioii 597 

1  a.  Baud  view  of  a  distorted  1mm. 

1.  Side  view,  showing  the  arms,  etc. 

^g.    8.  KurA('HTCRiM\4  Bameiti ^ 596 

9.  Anterior  view. 

9  a.  View  of  the  unal  side. 

Fig.    3.  PoTKRiocKlsus  LaSallbnsis 596 

3.  Anal  side ;  3  a,  View  of  the  oppoeite  aide. 

yig.     4.  CYATHOXOOTA  DI8T0RTA 596 

4  and  4  a.    Views  of  two  individuals. 
Fig.    5.  Ch.i:tbts8  carbonahia 596 

Fig.     6.  AXOl'HYLLUM  RUDIS 535 

6.  Side  view  of  a  short  specimen. 

6  a.  View  of  the  chalice  and  colamella. 

6  b.  Side  view  of  a  longer  specimen. 

Fig.     7.  AXOPHYLLUM  INFL'XUIBL'LL'U 595 

7  a.  View  of  the  chalice. 

7.  Side  view  of  an  old  specimen. 

7  ^.  A  more  conical  example,  possibly  distinct. 
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6  5. 

Kautilus  (Crtptocbrab)  CAPAX 53« 

Dortftl  ylew ;  1  a,  tide  rlew. 

KAUlTLrS  (DI8CITB8)  HiGHLAXDXKBIB. 531 

AyictTLOPRCTKN.  (ipee.undtt.) 

View  of  the  iDterior  of  »  right  valve. 

GONOCARDIl'M  OUUQUUM 529 

Dorsal  view  ;  4,  aide  view. 

PLBUBOPHORU8  r  AKOULATUS. 529 

CABBOKAHCA  0IBB06A , 531 

View  of  the  crenaUtad  hinge  line. 
Anterior  view  ahowing  the  beaka. 
Lateral  -Hew. 
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